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improved Direct-acting Steam Pump. 
1e accompanying illustrations present 
latest development of a steam pump 
nufactured by the Mason Regulator Co 
ton, Mass. 
valves is such as is claimed will maintain 


In this pump the action of 


rfectly continuous motion of the steam 
m, While operating even at the slowest 
i, and under any pressure ; thus avoid 
. ‘dead center,” and rendering the pump 
lutely reliable in its action 
lhe positive action is brought about in an 
nious manner by a valve mechanism 
found in other direct-acting steam 
ips. This valve arrangement consists 
two D-slide valves; one called the pre 
inary valve, and the other the main 
wxiliary valve combined, both work 
on the valve seat of the main steam 
nder, side by side, and receiving their 
tion by a yoke connected to the valve 
stem by means of a col! ind T-slot, this 


kke sliding in a ontained in the 


am chest (F La ce page 42) 
rhe @ lie ’ ve is to alter 
tely admit and « seam to and from 
., in the usual man 
alse atrol an auxiliary port 


dary port, being made com 
ends of the auxiliary cylinder 
h the action of the preliminary valve, 

ch acts as a switch, thereby alternately 
necting the single auxiliary port to either 
end of the auxiliary cylinder. It will be 


from this arrange 


f 


ment that only on 
e auxiliary port 
equired, the others 


being inactive, and 
serving only as pas 
sages, thereby pet 


nitting one auxiliary 
port to work in com 
mon with either end 

the auxiliary cyl 
The operation is as 
llows: Steam is ad 


to drive to the right, by the pressure on the 
opposite end, and carrying with it the valve 
pin 87 and main valve 79 (which is provided 
for by sufficient lost motion in yoke 8&1) 
thereby causes the auxiliary cavity @ in 
the main valve to travel past the port Z; 
this prevents further exhaust, and cushions 


Should it be found that the crosshead 
travels out of center, the stroke can be 
evened up” by slacking off the clamping 
screw 58, and turning the valve stem by 
means of the knurled head 50 

The length of stroke of the pump can be 
adjusted in either direction. To shorten it 


go i 





mitted to the steam 
Chest at the end 
irked ‘‘steam,” fill 





the chest 75, in 
central portion ol 
auxiliary cylinder 





Ss. between the two 


ston heads of the 





\uxiliary piston 86, 


filling both ends of 








valve will be moved far enough mechan 
ically to admit steam and reverse the pump. 

One important feature which this pump 
possesses is that the auxiliary cylinder can 
be removed from the steam chest without 
in any way disturbing the valve gear in 
side 

The pump is made with special tools, so 
that the same parts on each size are inter 
changeable. The valve operating lever has 
hardened steel contact pieces working on a 
hardened steel roll 

——_- 4 o————— 
The National Convention of Manufaet- 
urers, 


We have received from those in charge of 
the preliminary arrangement at Cincinnati a 
very handsome invitation and — statement 
With program of the proposed meeting of 
manufacturers for the organization of a Na 
tional Association Accompanying this is 
the following 

The assembly in Cincinnati on January 22 
1895, will be a convention fairly representa 
tive of the manufacturing interests of the 
United States 

It will be an « XM rimental assembly 

Its object in the first instance is simply to 
consider and reach conclusions on the main 
question, @. e., that of forming a National 
Association of Manufacturers 

The main question naturally embraces sev 
eral essential elementary questions Ist 
Method. 
After the vote is taken 


Expedi ney 2d. Feasibility 3a 


upon the preliminary 
Should 


such an association be 


question, 


formed?” and ** Can 
such an association be 
formed?” it) will be 
necessary to devote 
most careful deliber 
ation to the questions 

How?” ana “To 
what end?” 

The springing and 
discussing of subordi- 


nate issues before the 











main question has been 
determined, must only 
retard results 

The preliminary in 
quiries issued by the 
Manufacturers’ Asso 





—_— 








the auxiliary cylinder 
ough the passages 
/iand J. As will be 
n from the cut, the 
ston 69 is at the left- 
hand end of its work- 
ing stroke, while the 
yoke 81, and the pre 
liminary valve 80, and 
iin valve 79, have 
been carried to the 
right, bringing ‘the auxiliary cavity @ in 
the main valves, over the auxiliary port 
‘. thereby connecting=the right-hand end 
6: the auxiliary cylinder through the 
passages CO D E and @ to the main ex- 
haust B, permitting steam to exhaust 
from this end, and unbalancing the aux 
iliary piston 86. This is sufficient to cause it 
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IMPROVED DIRECT-ACTING STEAM PUMP 


the auxiliary piston 86, and in so doing, 
opens the left-hand port A to admit steam 
to the main piston 69. At the same time, 
the right-hand port A is opened to the ex 
haust B, by means of the cavity ¥ in the 
main valve, which reverses the motion of 
the pump, this action being repeated at the 
end of each stroke. 


raise the crosshead roll 38 in the crosshead 
36. To lengthen the stroke lower the stud 388. 
The hand tappet lever 97, as shown 


on the outside view, is for the purpose of 


operating the auxiliary piston and main 
valve by hand, should it stick or set from 
Should the auxiliary piston fail to 
drive under a high rate of speed, the main 


disuse. 


41 





ciation and reiterated 

ee by the Committee of 
Arrangements and In 
Vitation in their very 
handsome and elabo- 
rate invitation and cir 
cular, which goes out 
American Machinist to-day, are intended 
in a purely tentative 
way to secure in ad- 
vance of the meeting 
some general index of 
prevailing sentiment 
among manufacturers 

generally upon the main question. To 
this main question: ‘‘Do you favor the 
organization of a National Association of 
Manufacturers ?” replies thus far received 
are almost unanimously affirmative; we say 
almost, because to any question, upon first 
blush, a certain conservative class of business 
men will enter a negative, which naturally 





452 





opens the door for discussion | 
prope rto 


is perfectly 
say that the number and force of 
negatives thus far recorded have not damp 
ened the ardor of the promoters of the move 

ment 


Will 
the aftirma 


Upon the second tentative inquiry 
you be present or re presented? 
tive vote is so largely in the majority as to 
promise a representative gathering 

Answers to the third inquiry which calls 
for names of those who will come display a 


roster which affords assurance that whatever 


action is taken by the convention will be 
wise and deliberate 
——_+-—__—_ 


Water Front for Boilers. 


With this we 
water front 


give an illustration of a new 
for horizontal 
brought by the 
gine Works Co 
front (shown at A in 
the all the 


used in front of horizontal tubular boilers 


boilers recently 
Tonkin Boiler and En 
nN. ¥ 


the illustration) takes 


out 
Oswevo This water 


place of brickwork generally 


and acts asa heater. The feed water is in 
the the front 
passes into the boiler through the hole B 
With 
lining up the front end of the furnace with 
fire the 


iron front is kept comparatively cool, which 


troduced at bottom of and 


this arrangement the necessity of 


brick is avoided, and regular Cast 


tends to reduce the liability of its cracking 








——_-~-ae——— 
Port to 
ir Cyl 
EE 
2 Port 
\ Steam Cul. 
Fig. 2 
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Chucks and Chueking as Applied to 
Patternmaking. 
By 


JToun M. RIcHarpson 


Comparatively few pattern 


what a machinist would term 


shops have 
a chuck, 7. ¢., 
one having either three or four jaws which 
act independently, or else in unison when 
moved toward Such 
a tool, however, will far more than pay for 


the work to be held 


itself in any place where there is much turn 
ing which must be reversed before being 
finished, and which is sufticiently strong to 
be grasped by the jaws without being sprung 
(such as gear blanks, etc., of a comparatively 
small diameter), and it will save many a 
journey to another part of the shop to ama 
chinist’s speed lathe, when a hole of any size 
is required to be bored in either wood or 
metal. 

One of these chucks, to be of value to a 
patternmaker, must be of as light construc 
tion as possible, owing tothe high speed at 
which it must be run, and of the scroll vari 
ety where the power required to tighten it 
moves all the jaws at the same time, and it 
should have a range suflicient to grasp any 
thing at least 6 inches in diameter, and from 
that downto 0. I 


mend one of much greater capacity, for fear 


should hesitate to recom 


it might jar the lathe when running at full 
speed. 

The I have just 
outlined has a comparatively limited range 
on general pattern work, although like many 
another thing, it is good as far as it goes, so 
now I will come to the subject of chucking 
as practiced everywhere by patternmakers. 


tool whose usefulness 


A chuck and a face plate seem to be often . 


used as synonymous terms. 

Whether this is strictly correct or not, I 
cannot set myself up as an authority to de 
cide, but if I were to be asked for a defini- 
tion of each, I should answer that, to my 
mind, a chuck was a tool to grasp or hold 
something while being revolved, and a face 
plate was a device on which to fasten some 
thing for the same purpose, though this may 
very likely seem like ‘‘a distinction without 
The screw chuck is almost 
universally used to hold all small work 
while turning the diameter and front face 


a difference.” 





STEAM 


when it is not 
So far 


these are of 


turned between the lathe cen 
ters 


as my observation has gone 


two varieties, each being a disk 
the 


over the lathe 


of cast-iron with a screw in 
hub 


spindle, and the other having a hub which 


center, one 


having a which screws 


screws over the end of a shank, thus allow 


ing the parts to be separated to insert differ 
ent lengths of screws while the shank itself 
fits the taper hole in the lathe 


Both are precisely the same in effect, and 


| 
| | 6) 


/ 








Fig. 3 


PumMp.—SEE PAGE 41. 

the two important things about them are to 
have the disk run absolutely true with the 
screw exactly in the center. The hole should 
be a trifle smaller than the wire of the screw, 
so that it can be driven in tightly, but not 
so much so that it cannot be driven out with 
a blow of the hammer on the point. 

This is desirable, for some work requires a 
longer screw than others to hold it properly, 
and if the point becomes bent or gets blunt, 
itis but the work of a moment to drive it 
out and insert another. 

If a very short screw is wanted for a cer 
tain job, and it 
remove it and replace w ith another, the same 


does not seem desirable to 


result can be attained by screwing a piece of 
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Full flush 





universal method, can be used with absolute 
accuracy. 

In the 
turned just spot the center with a pointed 


first case as soon as the piece is 
tool, and into this cavity press a twist drill 


about the size of the body of the screw, 
holding it firmly with a pair of pliers or a 
Next the 


screw it back on the chuck, and, as the hole 


hand vise remove piece and 
just drilled is the size of the body of the 
but little 


the work is re 


screw, the threads will throw it 
of still, 


volved it will be 


out center, when 


nine times out of ten very 
slightly eccentric 

When possible on screw chuck work have 
the block to be 


the screw, so that it can be severed with the 


turned enough longer than 


parting tool without striking the screw, and 
have a faint circle also traced on the piece as 
a guide when squaring up the second face 
This latter precaution is not quite as neces 
the 
as every thing is in 


sary in turning a piece chucked by 


method just described 
sight, but it is very necessary when work is 
chucked in the following manner: 

First 
chuck, 


fasten a disk of wood to the screw 
to put 
screws through the iron flange into the piece 


if it is provided with holes, which should be 


and make it more secure, 


the case, for it is not safe at all times to rely 
on the screw only. Now turn into the wood 
en disk or face plate a short distance exactly 
the diameter of the part to be chucked. A 
light 
work, and there must be a_ perfect fit be- 


quarter of an inch is sufticient for 


tween the two, that is to say, enough fric 
tion to hold the work securely while one is 
the In the 
piece, if it is found impossible to start it 


with the hands, place the beveled edge of a 


finishing turning. removing 


wide chisel close to the face plate, and pry 
the work slightly, first on one side and then 
on the other. This will be sufficient in near 
ly all cases to loosen it 

A good deal of care must be exercised in 
chucking be 
obtained, and the work will not stay at all, 
that the 
will take a journey across the shop, 
the tool 
is but a trifle loose, there 


work, or too loose a fit will 
or else the friction will be so slight 
pi Ct 
the moment 
When the fit are 


several tricks that come into play to remedy 


turning touches it. 


the defect, two of which I may mention. 
One is, to place some strips of paper (not 
less than three) at equal divisions across the 
of and 
press the piece in firmly, letting it bottom on 


edge the depression turned, then 
the paper, which at the same time keeps 
Another is, to 


wet the edge of depression with hot water, 


the work truly centered. 


and press the work in at once, and finish 


front 
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chuck, far enough to see'the edge of work 
previously pressed in, then it is perfect! 
easy to find the distance required. 

A very 
work is entirely outside the range of th 


large proportion of patter 


screw chuck, and it becomes necessary 1 
We might divid 


for 


employ something larger. 
three 
first, small, that is, such as is adapted to th 


work into classes convenience 


screw chuck; second, medium, which i 
larger than the first, but still capable o 
being swung between the ways of the lath: 


be 
the spindle at the opposite end of the hea 


and third, large, which must swung oO! 
stock, and turned with tools resting on an 
called a tripod 
moved int 
to the 
work, and should have a projection near th: 


independent rest, usually 


rest. This sort of rest can be 


any position desired with relation 
base of one leg, on which the operator may 


rest his foot, so as to steady the affair 


while using it. 

But to 
size, we 
safety than in the first. 


return to chucks of the medium 


must look more for strength and 
These are usually 
a piece of stock from 1§ to 2 inches thick 
screwed firmly to the iron face plate that goes 
with the lathe, or else to a hardwood one, such 

To 


chuck a piece of work on one of these by 


as I described making in a former article. 


cutting into it when over a foot in diameter 
fora few 


So the 


means too great a waste of stock, 
operations of this kind will ruin it. 
better way is to true it up on both the fac 
and edge, so that it will be in perfect balanc 
some blocks (not less thar 


and then take 


four) and fasten each with two screws at 
equal intervals, to a circle a trifle smaller 
than the piece to be fitted, and then turn 
the blocks the face plate 


These blocks should be of sufficient thickness 


into instead of 


so that one can turn in somewhat deeper 


than would be necessary on small work, in 


order to hold the piece firmly. On work 
which presents much surface to the fac 
plate, it is better to put several screws 


through the face plate int. ‘t. in order to 


make things sure, and perhaps — ive a sever 


blow, as a piece of work flying out of a 
chuck will go nearly in the plane of revolu 
tion, and it generally happens that the 


operator's head is uncomfortably close t 
this plane. 

When the work is very thin, as in gear 
covers, etc., and there is no chance to use 
then 
while turning, and have as nice a fit betwee) 


SCTeWS, we must proceed cautiously 
the blocks as possible, and it is well to toe 
nail a brad through each block into the piece 
This helps somewhat to lock it in, and th 
brads can be easily withdrawn with a_ pail 
of pliers as soon as the turning 
is completed, and the blocks re 
moved, as the chances are that 
they be needed 


will never 





screwed to the same circle again 
although it is well to save them 
for they may come in handy next 
time, and will thus save the time 





of sawing them out, and boring 





Flue 





Door 


the screw holes. 





Asto the manner of construct 














chucks of various 


sizes there are, probably, differ 


ing wooden 


anne le 





Door 


Fire ( 
L 
7 





Ash pit 
Door 








ences of opinion, and where on 
man would use one sawed from 
a solid piece, another would mak« 
a better one of four or six sectors 
with a large tongue set in every 
joint to strengthen it. For my 
part I consider one 16 inches o1 
less in diameter good enough for 








WATER 


wood tothe chuck so that the screw will pro 
ject the proper distance, and then just truing 
up the piece so that it will run perfectly 
true. 

On small work the screw chuck not alone 
answers to hold the piece while being turned 
to the right diameters and the proper shape 
on the front face, but is used in chucking 


the piece so that the other face can be 
brought into position to turn. I will de- 


scribe two ways, the first of which I do not 


recommend if any great accuracy is re- 


quired, while the second, which is the almost 
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FRONT FOR BOILERS. 


turning. Either way is very good, but if 
there is but a trifle to take up, I prefer to 
use moisture, much 
holds firmly. 

When one does not know the exact 
the work has forced into the 
chuck, and at the same time has forgotten 
to strike a circle before reversing, as a guide 
to turn to, there is no need of being dis- 
mayed, or removing the piece to take a 
measurement, as a very simple trick now 
comes into play. Just take a gouge, and 
cut back a little place into the face plate or 


as it is quicker and 
dis- 


tance been 





ordinary work as a general thing 
when in one piece, for any chuck 
should always be trued up just 
before attaching any work, and it seldom 
changes its shape during any one time that 
it is used. 

If segment work is built upon it, the tend 
ency will be to hold it in shape rather than 
otherwise. 

I consider it bad practice to make a chuck 
in one piece, and then screw and glue tw: 
battens across the back at right angles to th 
grain just outside the iron face plate t 
which it is attached, even if the whole thing 
runs in perfect balance, for the following 
reason; Suppose segment work to be put on 
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, chuck of this description and hand screws 
fitted, then removed while the next layer is 
started. There will be part of these opened 
me length to accommodate the battens, and 
the rest to the thickness of the chuck only 

and if in clamping the second layer we hap 
pen to pick up one fitted at first for the 
chuck and layer only, and try to use it now 
to go over batten, chuck and second layer, 
ve have extra work to perform, in changing 
the clamp a distance equal to the batten 
iver What we otherwise should, However 
i chuck may be put together always have it 
ff a parallel thickness, at least where the 
clamps are to be fastened 

On large work, which must be swung out 
side the lathe bed, it is sometimes necessary 
to have a chuck more claborate than any 
that | have described, insomuch that it must 
he strong and not sprung out of its proper 
shape. These are sometimes made by fram 
ng four or six strong arms together so that 
they all lie in the same plane, and screwing 
the largest face plate which fits the lathe to 
he center of these radial arms, next fasten 
ng wide and strong segments to the other 
side of these spokes, near their extremities, 
m which the work may be built up or at 
tached as in the nature of the case may seem 
best 

Se 
An Improved Key-seater. 

We present on this page an illustration of 
the Giant key-seater. The engravings show 
only the 14-inch stroke machine, they being 
built, however, in five sizes, ranging from 
10-inch to 80-inch stroke, which are the 
nominal strokes, the actual motion of the 
These 
machines have been greatly improved since 


cutter being 1 inch or more greater. 


they were illustrated and described in our 
issue of August 28, 1890 

The column and worm gear casing is made 
of a single, heavy casting, thus avoiding 
eXtra joints and muchincreasing the rigidity 


construe om. The rack and pinion are 
t from. solid steel, the worm gear and 
w (running ia bronze bearings) are in 
osed in oil-tight gear casing, and the 


riving mechanism is a very powertul fric 
1 clutch, working silently and so quickly 
dat the machine will operate with a 
stroke of less than inch. To provide for 
straight or taper key-ways the table is ar 
ranged to tilt in either direction, the amount 
of taper being shown by a pointer on a 
vraduated scale at the back of the machine. 
In operation the cutter bar is fed against the 
work, while the table remains stationary 
This arrangement entirely overcomes. the 
difficulty which arises in obtaining the feed 
by moving the table, and, when in heavy 
work, the table is loaded with a weight of 
rom 1,000 pounds up to several tons, as it 
frequently is, the advantage of moving the 
tool instead of the table becomes decidedly 
manifest. The cutter bars are made of steel 
und are round, the clamps for holding them 
being so arranged that the ordinary or special 
A solid 


support for the cutter bars is placed close to 


bars can be very quickly attached. 


the top of the table, which, with the large 
size of the bars, effectually prevents deflec 
tion. The great strength and rigidity of all 
the parts with the powerful gearing, make 
the machine exceedingly effective for all 
ordinary work; occasionally, however, it 
becomes necessary to cut key-ways as long 
as the full stroke of the machine, where the 
hub may be elevated several inches above 
the table as by the rim of a pulley; in a 
case like this the cutter bar may spring back 
slightly when at its extreme upward stroke. 
To prevent all such springing, there is pro 
vided a simple attachment, which, inserted 
in the hub behind the cutter bar, affords a 
perfectly rigid support. With the aid of 
this attachment it becomes possible to use 
long special cutter bars having two cutters, 
by means of which each end of a chambered 
hub, or both hubs, of a double-arm pulley 
can be cut at once, thus almost practically 
doubling the capacity of the machine on such 
work. The 14-inch stroke machine has in 
this way been used to cut key-ways 30 inches 
ibove the table. 
is the extreme ease with which the cutter 


One noteworthy feature 
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bar is moved and held against the pressure 
of the cut. It is well known to machinists 
who have had experience with different 
styles of key-seaters, that in some cases it is 
quite difficult to hold the tool into the cut 
especially if itis dull. In a recent instance 
a machinist was seen with a strap thrown 
over his shoulders and attached to the 
operating lever, that he might at each stroke 
throw the whole strength of his body into 
the effort to hold the tool toits work. In 
the Giant key-seater, the guide bar, upon 
which the crosshead holding the tool bar 
slides, is so firmly locked in whatever position 
it may be, yet is so casily moved by the 
operating lever, that the slightest touch is 
sufficient to control it. Referring to the 
outline engraving, which represents a plan of 
the key-seater, and shows some of the more 
important parts, the friction clutch pulleys 
are attached to the extended end of the 
shaft }, and are operated by the rod V, 
which in turn is moved by the adjustable tap 
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The wedges V are moved by the operating 
lever A which is attached to the shaft J 
having the pinions engaging in the racks 1 
The motion of the lever A is limited by the 
distance which the feed rack @ can move 
between the ends of the feed screw C and 
the adjusting screw /. At each stroke the 
screw (€ is drawn out slightly tothe amount 
of the feed. This can be done by hand or 
automatically through the lever F and paw! 
EF acting on the ratchet B.) The amount of 
feed can be varied to one or more notches on 
the ratchet by the adjusting screw J. The 
automatic feed greatly increases the capacity 
of the machine in many kinds of work. By 
means of the hand lever W the machine is 
instantly stopped, and can be started in 
either direction. In cutting key-ways the 
small pointer is set at the zero mark on the 
scale D, when the tool begins to cut. the 
depth being then indicated on the scale, and 
When it is finished the stop gauge // can be 
screwed up against the end of the rack Z 
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pets U, attached to a helical grooved hub 7‘ 
Z is the casing holding the worm gear and 
screw. Sis asteel pinion which is as much 
wider than the rack Ras the extent of the 
feed motion. VP is the cutter, and O the 
cutter bar, which is clamped to the crosshead 
R . sliding on a guide bar which extends the 
full length of the machine, and is rectangu 
lar in shape, very stiff and accurately fitted. 
In the larger sizes, this guide bar with the 
crosshead and cutter bar attached are quite 
heavy, and it would be difficult to move 
them easily were it not for the fact that the 
whole weight is hung in suspension, and 
practically all of the friction due to the 
weight is eliminated. 

In operation, the two wedges M which 
are placed at each end of the guide bar serve 
to move it in both directions, and afford a 
solid support against the backward pressure 
of the tool 


and after that any number of key-ways may 
be cut to exactly the same depth. 

An attachment is furnished to bolt to the 
table for centering the work from the out 
side. To center the work by the hole there 
is a simple little device which slips onto the 
top of the cutter bar; as this can be put on 
and taken off after the work is on the table, 
itis much more convenient than the center 
ing device formerly used, which required to 
be fastened to the table before the work 
could be placed. For holding work of large 
diameter there are furnished steel extension 
bars which fasten to the side of the table and 
are supported at the outer ends by jack 
Screws. 
acks or ratchets in 
steel or iron an extra rack-cutting attach- 
ment is made. 


For cutting heavy 


The tools furnished for this 
purpose are of .a proper shape and can be 
repeatedly ground without changing their 








form. For such work the machine is very 
effective. 

Several parties using the machiries find 
them excellently adapted for cutting steel 
ratchet wheels and similar work, stating that 
it is far more satisfactory than doing it with 
milling cutters 

Special attachments can also be furnished 
for rapid key-seating in very light work 
Recently key-ways which were 2 inch wide 
and 2 inches long were cut at the rate of 7 in 
+ minutes, the pieces being chucked and re 
moved without stopping the machine. Key 
seats 6 inches long and 4 inch wide were cut in 
two steel pinions in 20 minutes which in 
cluded the time of fastening and removing. 
A wheel weighing 1,200 pounds, and which 
was rather difficult to chuck, was put on and 
taken off of the machine in 55 minutes, the 
key-seat being 14 inches by § inch by & inch, 
the actual time of cutting being 9 minutes 
These instances illustrate the great capacity 
of the machine, but it is more clearly shown 
where there are large numbers of duplicate 
pieces to be operated upon It is very power 
fully geared, the largest size cutting key 
ways 34 inches wide and 30 inches long, tak 
ing the full width at each cut 

The driving shaft is near the floor in the 
smaller machines, and in the large sizes it 
comes beneath the floor, being so arranged 
that the belts can come from any direction; 
the shaft and the rod which shifts the fric 
tion clutch may be of any length to put the 
belts entirely out of the way, thus the ma 
chine may stand in the middle of the floor 
and the belts be near the wall, offering no 
obstruction to the swinging of cranes. The 
makers are Mitts & Merrill, of Saginaw, 
Mich 

insinnectillilitiiaisicimitias 


Why American Woodworking Machinery 
Is Damaging English Manufacturing 
Interests 
The following letter by an American 

writer, who signs himself J. T. B., was 

recently published in an English journal, 

Machine ry 
The mighty advance in woodworking 

machinery in the United States has evoked 

In America the idea 

is to make everything of wood without hand 


surprise everywhere 


labor, automatically where possible. This 
desire has been so successful that it is a rare 
exception a factory is found employing 
hand work. Every known description of 
woodwork, out of every kind of wood, is 
ma le entirely by machinery. Many of these 
machines are veritable wonders, performing 
their work with a readiness and an accuracy 
that excite the most profound attention. 
Some of the English experts say of them 
that they are the best examples of 
ingenuity ever produced, but of a 
lighter construction than the English 


|_| make; but one must bear in mind 


Y that American iron when cast into 
form is very much tougher, and hence 
does not require so much of it to give their 
machinesstrength and solidity. Thisishardly 
true of English iron, and in consequence 
thereof their machines contain a great deal 
more weight in iron, and consequently look 
more massive ; but by experience it is proved 
conclusively that the later improved Ameri- 
can machines are just as strong and just as 
capable in durability as those made by the 
English makers. 

Progressive English manufacturers—and 
there are a few of them—are gradually 
awakening up to the fact that if they want 
to hold their own in the commerce of the 
world, they will be compelled, through 
necessity, to employ the later and far more 
economical methods to produce their manu 
factures. To do this they will have to turn 
to the Americans, much as it may be against 
their inclinations 

American furniture made entirely with 
machinery is now getting foothold in Eng 
land, and attracts the admiration of English 
buyers, not oaly for the beautiful designs 
and finish, but for superb construction, and 
lastly, at a moderate price. Other articles 
of wool for domestic, vehicle, agricultural, 
building uses, etc., are fast creeping in, to . 
the disadvantage of the English manufact- 





aoee 


Indeed, wherein the American manu 
facturers succeed it is only through the 


urer. 
use 


of machinery, and therefore the Englishman, 





in order to protect himself from encroach 
ment, must adopt the American idea of 
using American machinery, for is it not a 
fact that the Englishman is behind the 
times in the getting up of ‘* up-to-date” 
woodworking machinery? If this statement 
is not correct, show us the fallacy of it 
Machinery saves time and labor, conse 
quently money. 
<-. 
Styrian Steel. 
Messrs. Houghton & Richards, 148-150 


Oliver street, Boston, who are introducing 
in this country the Styrian tool steel 
the interesting 
regarding this steel. 
dispute the 
made in the 
naturally, be some difference of opinion : 


, send us 
note 
Probably no one will 
but to the claim 
paragraph there would, 


following historical 


history, as 
last 


The Styrian tool steels are something en- 
tirely new in the this 
market. They are made from the 
taken from the historical Ore Mountain of 
Erzberg, in Eisenerz, Styria. This mountain 
is conical, 4,800 feet the 
level, 


way of tool steels in 


ores 


is about above sea 


and isa solid 


body of ore. Iron ore 
has been quarried from it from the very 
earliest antiquity, for it is believed that the 


‘Noric’ iron of Tacitus, Ovid and Horace, 
was made from ore quarried from the face 
of Erzberg or its immediate neighborhood. 

‘Erzberg belonged to the Roman province 
of Noricum, and the ore is known to 
been quarried by the The 
have been in operation ever since, 


have 
works 
and the 
mountains appear to be full of inexhaustible 
treasure. Unfortunately, a fire which 
curred in Eisenerz in the year 1618 destroyed 
valuable documents carrying back the history 
of the manufacture to A. D. 712; 
now in existence go back only to the 12th 
century, which, early as it is, must still 
regarded as late in the history of Erzberg. 
The pig-iron made from this ore is refined 
in small open hearths with charcoal, and it 
is found in Styria that the 
steel made by the modern process does not 
compare for combined 
and readiness to weld, 


Romans. 


oc 


the records 


be 


as elsewhere, 


hardness, 
with metal 


tenacity 


made by 
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The Mechanical Laboratory of Purdue 
University. 

Our readers will remember that a little less 

than a year ago Purdue University at Lafay 

ette, Ind., lost the larger part of its 

mechanical laboratory. The 

fine one, only jast completed, and was occu 


Mechanical En 


by fire 


building was a 


pied by the Departments of 
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tory, including the annex for locomotive 
testing, by juniors and seniors 
By reference to the plan it will be seen 


that while other lines of work have not been 
neglected, the equipment of the engineering 
laboratory is especially complete for work in 
With the 
automatic engine, 


steam engineering. 
the 10x16 Atlas 
supplies power to all parts of the building, 


exception of 
which 
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Broaching is regarded as among the least 
of finishing 
processes, and bears about the same relation 
to milling that slotting machine 
to lathe work, the hesitation 
which this job of tool steel broaching was 


desirable manufactory metal 
work. bears 
hence with 
approached. 

Brown & Sharpe have a 60-ton hydraulic 
press, and it was decided to begin with the 
simplest operation, a slot 6} inches long 
by j inch wide by inch deep. calling 
for a cut 14$ inches long, and for this 
cut the broach dA, Fig. 1, first 
tried. The 60-ton press proved ample 
in power to make this cut, but the ram 
did not for some cause (not explained 


was 
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to have 


the 


me) a steady rise, although 
diagonal cut of the broach gave 
seemingly the most favorable form of 
tooth for an equal resistance of chip, 
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gineering, Civil Engineering and Practical 
Mechanics. It had more than an acre of 


and was filled with 
equipment. 


floor area an expensive 
The disaster was a trying one. 
Not only was the property loss apparently 
but fear was felt that the un 
and delay in restoration would re 
of the 
university, 


irrecoverable, 
certainty 
sult in a loss prestige so honorably 
and a diversion of its 
In 
of 


President Smart were quick to assert them- 


won by the 
student constituency in other directions. 
wisdom and 


this emergency the courage 


selves. Ina few weeks new machinery was 
and the per- 


manent building was in progress of construc- 


running in temporary quarters, 
tion. No work prescribed in the catalog has 
been omitted from the course of any student. 

The accompanying plan shows the labora- 
tory it now stands restored. 


as The portion 


which was burned included the forge room, 
engineering 
front 


recitation rooms and drawing rooms. 


machine room and laboratory ; 
containing offices, 
The 
outlines of the old building have been pre 
but the construction of 
the front has not yet been undertaken. 

All 


finished and equipped. 


also a three-story 


served in the new, 


laboratory rooms have been entirely 
A room has been 
added for experimental work with natural 


gas, and the locomotive testing plant has 


pe orec cee: pethe ween spe mteteree te nen 


LEVELS.—SEE PAGE 


46. 


several engines shown mounted as 
plants, 
chance of 
groups of 
with different engines at the same time 
avoided. The Buckeye, Straight Line, Bald- 
win and 7x10 Atlas engines occupy the floor 
space which before the fire was taken by the 
plant now in the locomotive testing labora- 
tory. The Baldwin consists of a pair of 9}$- 
inch and 16-inch by 18-inch Vauclain 
engines fitted up as a stationary 

It is supplied with steam from the 
laboratory boilers and 


the 
separate 


are 
arrangement 
interference 


an by which 


any among different 


students who may be working 


1s 


loco- 
motive 
engine. 
is run under the load 
of a friction brake. 

The locomotive testing plant in the labo 
ratory been much improved. 
The plan shows Purdue’s “Schen- 
ectady” in place, but the arrangement of the 
plant is such that any locomotive may be re- 


annex has 


locomotive 


The engineering labora- 
tory contains 36 steam cylinders, ¢ 


ceived and tested. 
iggregating 
over 1,500 horse-power. 
——— es 
An Instructive Job of Broaching. 

By Horace L. ARNOLD. 
the 
Prown & Sharpe had an 


Somewhere about 1894 


for 


middle of 
application 
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the older, more tedious and more costly proc- 
ess. Such methods have in modern times 
almost disappeared, and only in countries like 
Styria, where vast forests supply charcoal, 
running water supplies power, and rich, pure 
ores offer special facilities, 
esses survive.” 


can such proc- 
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James M. McDonald, superintendent of 
the Phenix Bridge Works, at Phoenixville, 
Pa., died on the 10th inst. of pneumonia. He 


was 44 years of age, and was born in Scotland. 
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MECHANICAL LABORATORIES, 
PURDUE UNIVERSITY 


and to this unsteady rise of the ram the 
breaking of the teeth at the 
corners which occurred, was attributed. 


broach 


The broaching gave good results as to size 
and rapidity of performance, and it 
decided to purchase the largest Pratt «& 


was 


Whitney broaching machine (which may 
be regarded as the standard heavy broach 
ing machine for the gun makers), and 
go ahead with the job. To the great 
surprise of every one, however, it was 
found when the machine had been pur 


chased and put in place, it would not force 
a cut which the 
showed demanded only a pressure of 5 tons 


a broach through gauge 


on the ram of the hydraulic machine. It 
was still supposed that the regulation 
diagonal cut tooth would work all right 


under the steady action of the crank-driven 
ram of the broaching press, if only the press 
could make the cut, which was supposed to 
be a long way within its capacity. 

The stock was, as has been said, tool steel 
drop forgings, and the allowance for finish 
was ample. For the sake of speed only one 
broach was put through the cuts, and as the 
machine has a stroke of only 6 
inches, the broaches could have a cut only 
44 inches long, as the thickest piece was 1} 
inches deep, and hence the chip was prob- 
ably very much thicker than occurs in the 
gun maker’s practice. The old broaching 
machines were ponderous aggregations of 


broaching 
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Three Story Building 
50 x 150 ft. 


MECHANICAL LABORATORY 


been provided for in a separate building. 
Not only has the capacity of the structure 
been increased but the equipment also in 
every department hasbeen improved. Space 
will not permit an enumeration, but the floor 
plan will serve to show the location of appa- 
ratus which is now in place and in daily use. 

The arrangement of subjects in the engi- 
neering courses at Purdue is such that the 
wood room and foundry are occupied by 
freshmen, the machine room and forge room 
by sophomores, and the engineering labora- 









OF PURDUE UNIVERSITY. 


milling machines and tools to finish a large 
number of tool steel drop forgings, several 
sizes of each of several pieces. 
After consultation and a rough 
machines, mills, and fixtures required, 
which added up to a cost total of very re- 
spectable dimensions, the process of broach- 
and 
it was resolved to 
make thorough preliminary trials of broach- 
ing before adopting the established practice 
of milling. 


estimate 
of 


ing instead of milling was proposed, 
after due consideration 
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g, one of them in one of the arsenals 
having, I have heard, a working stroke of 
36 inches, and from 18 inches to 24 inches 


gearil 


being a common stroke for the arsenal 
broaching machine rams, used with broaches 
of corresponding lengths. Mr. F. A. Pratt 


designed the machine now chiefly used quite 
a number of years since, and the old long 
broaches were discarded to meet the 6-inch 
stroke of the elegant machine offered by 
Pratt & Whitney, and sectional broaches 
used having the same total lengths as those 
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if the old practice, with tits and cavities to 
natch on the ends, so that one short broach 
could be forced by another successively 
through the work by succeeding strokes of 
the machine ; this made the whole operation 
asier, both on the machine and the tool 
naking; the total broach length of, say, 24 
ches was far better made in, say, five 
j-inch sections than in one piece 28 inches 
so in length, and the risks of hardening 
nd straightening the long broaches dis 


peared. The machine had ample power 
yr all gun-making cuts put on it, and gave 
eat satisfaction, and I cannot now under 

ind how a hydraulic ram pressure of 5 
tons could make a cut which this-Pratt & 
Whitney machine refused to take. Perhaps 
the successive short jumps of the hydraulic 
ram acted like hammer blows, but, be that 
as it may, the fact remains that the broach 

machine would not do the work, and 
ething had to be done to help it. 

Fig. 2 shows the gearing as originally 

le, and Fig. 3 shows the Brown & Sharpe 
ulditions ; the same fly wheel, about 477 
unds weight, was retained, and another 
to 1 reduction with 3 d. p. gears intro- 
wed, making the gearing ratio, which had 
been 15 to 1, now 45 to 1. This drove the 
broaches, but did not keep them from break 
ing, as had been expected, though the power 
of the machine was now so much increased 
that it would put cuts through which the 
60-ton hydraulic press would not stir at all, 
and put them through easily. 

How it happens that the Pratt & Whitney 
broaching press should prove to have ample 
strength in the crank wrists and connecting 
rods to do 3 times the work they were in- 
tended for, and how this increase of gearing 
ratio from 15 to 1 to 45 to 1 should increase 
the effect on the ram from 5 tons to 75 tons, 


is not quite clear. The strength of the ma 


chine not so surprising, as the common 
saf f 4, 5, or 6, would still leave 
2 ue threefold increase, but 


an threefold increase of fly 

ions and belt speed should 

enfold increase in the effective 

able for work on the ram is not at 

uus. Yet there is no room for doubt 

that » cons on the hydraulic ram made cuts 

the original machine could not make, and 

that the machine can now make cuts that 
the 60-ton hydraulic press cannot stir. 

But the breakages still continued, no mat- 
ter what shapes were given to the diagonal 
broach teeth, as shown in B, C and F. 
Fig. 1. 
of tooth which I have seen successfully used 
in a job heavier, I should say, than the long 
slot in this job, with perfect success, but I 
believe the broach was about 24 long, all 
itstsections taken together, which probably 


B is an ordinary gun maker's form 


accounts for its endurance. 

It was then decided to try straight teeth, 
and the very closely spaced straight cut 
showniat G, Fig. 1, was made and given a 
thorough test, which it endured without 
breaking or showing any sign of hard work. 
This fine tooth gave a very smooth, nice 
finish to the broached surface, but was not 
coarse enough to permit ready grinding on 
the face, consequently, to give length of 
tooth for grinding, the much wider spacing 
shown in Fig. 4 was adopted, and used with 
None of the straight 
cut broaches have ever shown the smallest 


entire satisfaction. 


breakage. 

The broaches for two of the ‘* hooks” are 
shown in Fig. 5, with the ‘‘ hooks” in front 
ot the broach. The large hook broached 
outline is shown in Fig. 6. The total length 
of cut is 7}4 inches by 1} inches deep. This 
job includes an adjusting screw with a long 
fluted head, and this head is also grooved at 
a single stroke of the broaching press by use 
of the tools shown in Fig. 7. The punch P 
fits the die D, Fig. 7, and the screw is 
dropped into the guide G@ in Fig. 8, which 
shows these head fluting or grooving tools 
in place in the machine, with a screw head 
in the guide, ready for the stroke of the 
press. - 

Very full illustrations of this work are 
viven, as the various processes are executed 
at much less cost than was first supposed 
possible by the best toois, and the whole 
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outfit gives by far the best example of the 


art of broaching in general which I have 
ever seen. 

Fig. 9 shows a ‘‘hook” in place in its 
fixture on the press, ready for the broaching 
stroke. Fig. 10 shows the slotting fixture 
and slotting broach in the press, with work 
in place. Fig. 11 is a general view of the 
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area finished to a good surface in so short a 


time as 4 of ! of 1 minute 42 seconds, 
actual time of work 

As the 
finishing is done at one short stroke of the 


The quality of the work is fair 
press, there is only a very limited tool travel 


over the surface, and the surface and gaug 


ing are by no means equal to the best gun 
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AN INSTRUCTIVE JOB OF BROACHING. 


machine, with the complete lot of tools and 
fixtures. ; 

As will be noted, all of these cuts could 
have been milled ; if milled the cost of tools 
would have been greater, and the cost of 
work done very much greater, as the slow 
est broaching cuts are made one cut per 
minute, and the quickest, seven cuts, or 
pieces finished, per minute. Ido not know 
of any other instance of a flat surface of 
tool steel 7i}’x1}’ = 9,% square inches 


work ; but they are very good, about equal 
to avery good single cut with a mill, and 
the work gauges quite sufficiently close for 
the job. The first cuts were made on an 
nealed stock, and gave a slightly torn sur- 
face ; unannealed stock was tried, and gave 
a much smoother surface, and was seem 
ingly easier on the machine than the soft 
stock, which is another point contrary to 
general practice and experience. 

The lubrication was soda water, soda 
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water and lard oil, and lard oi! alone. Lard 
oil alone gave the best results 

As to the power of the machine as sent 
Pratt & Whitney, the 4-inch belt 


n pull of 65 pounds 


out by 
alone should give, at 
per inch of width, and 134 revolutions of 
36-inch fly-wheel, about 10 horse-power 
The tly wheel weight of rim is about 477 
pounds, which would give at 134 revolu 
tions and a vertical radius of 153 inches 


about 932,650 foot pounds of stored energy 


to assist the constant belt pull, which is 
about 10 horse-power, as above stated 

The highest speed of crank-driven ram 
(8 inches = crank radius) at 9 strokes per 
minute is about 14.14 feet per minute, and a 
pressure of 5 tons moving at 14.14 feet per 
minute = 4,3, horse-power nearly 

This would make the friction of the ma 
chine over 6 horse power, not counting the 
tly-wheel effect at all. The machine was 
built on Monroe Stannard’s floor, and was 
built by Pratt & Whitney for Brown & 
Sharpe, all of which means that it was as 
well built as possible, 

Some e'aborate experiments made in 1894 
in the interests of direct driving as opposed 
to geared driving for electric propulsion 
Claimed a loss of 20 per cent. of power for 
every transmission by gearing, the gearing 
and journals all of the best workmanship 
this would not cause a loss nearly great 
enough to make the machine stop with a 
resistance of only 5 tons on the crank, and 
it is a far larger loss than is generally 
believed due to transmission by well-finished 
cut gears, 

To make the statement of Brown & Sharpe 
correct, however, a far larger loss by fric 
tion than hitherto indicated must be as 
sumed, and this friction must be assumed to 
have been constant at the low and high fly 
wheel speeds. 

The increase of tly-wheel speed, and de- 
crease of crank speed by one course of 
reasoning may be held to have increased the 
power of the machine 8.8 times ; possibly 
Brown & Sharpe assumed that as the 60-ton 
hydraulic press would not make a cut which 
the altered press would make, then the 
altered press could deliver 75 tons of useful 
effect on the ram, when, in fact, it may 
have delivered no more than, say, 61 tons. 

Taking these figures and putting 2 = 
constant friction, and ? = power delivered 
to machine at 134 fly-wheel revolutions, 
would give 3.8 Pas effectiveness of machine 
at 310 revolutions; then (as 5 tons resistance 
on the ram stopped the slow fly-wheel), 


5-+2 FF 
75 +a = 3.8 P 


a= P—5 


z— 3.8 P— 75 
r= 30 
z= 20, 


thus making the friction equal { the total 
power delivered to the machine in the first 
instance at the low fly-wheel speed. I 
need hardly say that I do not believe there 
was any such loss by friction, and it is not 
to be supposed that the friction was the 
same after another change of gear had been 
added, and there was the possibility of mov- 
ing under 3.8 times the first crank-shaft 
load. 

The grand trouble with all figures on ma 
chine tool effects is that the a-‘tual condi- 
tions can never be known except in cases of 
absolutely identical duplication, and even 
then there may be such hidden differences 
in material supposed to be the same as to 
make two successive shop experiments seem 
to contradict each other absolutely. 

This job shows, if surface indications can 
be relied upon, that 

(1) Broaching is many times cheaper than 
milling, and should, therefore, be the first 
resort instead of the last. 

(2) It is a mistake to use diagonal lines of 
broach teeth, although diagonal broach teeth 
are the invariable practice so far as I ever 
saw. 

(8) Hard stock broaches more easily than 
soft stock, though soft stock shears more 
readily than hard stock (sometimes). 


(4) That the friction of a broaching ma- 
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chine is nearly constant, no matter how 
much work is put on the ram 

(5) That a degree of accuracy quite suffi 
cient for ordinary work may be reached by 
the passage of a single broach less than 5 
inches long, over a surface 1} inches wide 
where drep forgings are the rough stock 
that the 


used (either in one piece, or, as in the com 


and hence long broaches hitherto 
mon gun maker’s practice, in sections, with 


tits and cavities to match on the ends, so 
that the sections can follow each other, each 
pushing its predecessor out of the hole in 
process of finishing) need not be used, ex 
cept where extreme accuracy of gauging is 
required. 

(6) Where either broaches or mills may be 
used, the broaching tools, broaches and fixt 
ures cost far less than mills and fixtures, 
and broaching machines fora given output 
cost far less than milling machines for the 
same work, and take up much less room in 
the shop. 

I am far from asserting that these conclu 
sions are certainly correct ; they are, in the 
points of cost, efficiency and shop room, cer 
tainly correct for this job, and hence worthy 
of the most serious consideration in all similar 
operations 


The following letter from Brown & Sharpe 
would seem to show conclusively that there 


is no mistake as to the increase of power 
obtained : 
Mr. Horace L. ARNOLD, 

DEAR StrR—Yours of the Ist inst. re 


ceived. Relative to speed of hydraulic press. 
At the time we 


lever, the speed was 


were broaching the large 
3 inches per minute. 
Our method for determining the compara 
tive power of broaching with hydraulic 
press was as follows: 

When we started work we fitted the hy 
draulic press with broaches for the largest 
lever, also fixtures, etc. The pressure regis 
force the 


broach through the lever it was impossible 


tered on gauge was 5 tons; to 
to get the broaching press to do the work 
without repeated stopping and starting the 
friction which 
judgment we did not have the pressure on 


drives the slide, so in our 
slide given out with hydraulic press. 

fortunately that we 
had a job come into the shop to remove a 


Again, it occurred 


2-inch shaft from a hardened steel roll which 
had been secured on shaft by shrinking. It 
was placed in press (and as you are familiar 
with press gauge), and pressure applied to 
end of shaft until the pointer went beyond 
the 60-ton gauge pressure, and continued on 
until same reached the zero pin on dial. 
This would give 80 tons if dial had been 
graduated, but at the same time water was 
leaking through 
We then removed the work, and placed in 
broaching press (you will understand, of 
course, the hydraulic press had not started 
the shaft a particle), and started same with 
out a quiver or flap of the belt. The shaft 
started from roll with an exceedingly loud 


all joints in pump, ete. 


report, in fact, equal, if not greater, than a 
discharge of a heavy field piece; others stated 
that we certainly had over a hundred 
pressure in power of press when it did the 


tons 


work with apparently so little power used.” 


Your last question, relative to number of 
pieces that can be broached per minute, was 
answered in our letter of yesterday. 

Yours truly, 
Brown & SHARPE Mra, Co., 


Suppose, however, that this forcing out 
job had been set in the broaching press so 
that the crank-driven ram reached the be- 
ginning of the last quarter-inch of its 6-inch 
down stroke, before it touched the shaft 
which was forced out of the roll. In this 
case the machine would have given a blow 
which could (and did, evidently) start the 
shaft, which the possible 80-ton dead load 
of the hydraulic ram failed to stir. But 
this is far from showing that the press could 
overcome a uniform crank resistance of 80 
tons, or even 50 tons throughout the whole 
of its 6-inch down stroke. The loud report 
which announced the starting of the shaft in 
the shank on roll is good evidence that the 
crank offeet was very nearly up to the limit 





AMERICAN 


of the strength of the connecting rods, and 





that the whole structure yielded before the 
shaft started, and moved rapidly back to the 
normal when the shaft started out of the 
roll. While this described method of esti 
effects of the 
hydraulic press, and the crank broaching 


mating the relative extreme 


press makes the heavy pressure estimate less 
incomprehensible, it does not explain the 
original 5-ton limit of the broaching press. 
I do not that at all. I have 
never seen the effectiveness of the 
Pratt & Whitney broaching machine meas 
ured, but I am confident 


understand 
large 
1 am not alone in 
believing it more than equal to a 5-ton crank 
resistance throughout an entire 6-inch down 
stroke 
ae 
New Machinists’ Levels. 

We present, on page 44, engravings of two 
forms of spirit levels especially adapted to 
The first of 
tended to be carried in the pocket if desired, 
No. 5 


machinists’ use. these is in 


size of the 


the engraving being full 










MACHINIST 
LETTERS FROM PRACTICAL MEN. 


No Mathematics in Perspective. 
Editor American Machinist : 
In your issue for December 6th you advise 
take up 
Davies’ ‘‘Shades Shadows and Perspective.” 


the seeker after perspective to 
You will consider me an iconoclast maybe, 
but I wish to say that Professor Davies had 
not much more idea of perspective than a 
horse, and the work above, so far as it re 

lates to perspective, is entirely misleading 

Professor Davies was a mathematician. He 
fell into the error of supposing perspective 
and. 
treated it from a mathematical standpoint. 
Nothing could be 

spective has not a 
point. It 
eye alone. 


to be a part of mathematic science, 
more erroneous. Per 
mathematical 
is something which concerns the 


single 


When a picture of a house looks 
as the house looks it is in correct perspective 
when it does not look like the house itis not 
That is the 
story and brings me squarely in front of 


correct in perspective. whole 
Professor Davies, whose book is before me. 
Look at plate 12. At the left hand is the 
perspective figure of a cube, shown also in 
plan and elevation. I do not think anybody 
will be hardy enough to say that that lovks 
like a cube. Manifestly it is at least twice 


as long from front to rear as from side to 


side. Look at plate 13, there are four cubes. 
The two nearest evidently are not cubes 
while the two more distant are cubes. Try 


plate 14 for a repetition of the same incon 
sistency. Plates 15, 16, 17 being circular ob 
jects do not so glaringly display the error. 
Plate 18 being a sphere is not amenable to 
any perspective treatment, but plate 19 falls 
into the original line. He has a queer eye 
who can see square columns in front, or only 
the front width 


columns, 


between the front and rear 
It is the distortion of a wide angle 
lens. Plate 20 shows a building so far from 
the foreground that it falls into correct per- 
spective. The remaining plate is 21, contrast 


Figs. 2and3. Every perspective figure ex 


AN INSTRUCTIVE JOB OF BROACHING. 


level, which is inch thick and 5 inches 


ié 
long. The tube is made of an alloy, nicely 
finished and nickel plated, the surface upon 
which it stands when in use being ground 
true, and the glass permanently set 
with it. 


true 


The second engraving is of a larger level 
with iron frame, which has two glasses for 
plumbing as well, and all three glasses are 
permanently and correctly set, no adjust- 
ments being provided. The frameis very neat 
and light, and is well finished and japanned. 

The pocket level is made in five sizes, from 
2$ inches to 5inches long, and the others in 
three sizes, from 12 inches to 24 inches long, 
all the sizes of the latter being 2 inches 
wide. They are manufactured by C. E. 
Jennings & Co., 7 Reade street, New York. 

ae 





Edwin 8. Lenox died suddenly of heart 
disease at Worcester, Mass., on the 7th inst. 
Mr. Lenox was educated as a physician, but 
developed inventive genius, and invented a 
machine for making the fastener for wire 
bale ties. He had been with the Washburn 
& Moen Mfg. Co. since 1876. 


cepting 18 and 19 is drawn upon the princi 
ple of Fig. 2, plate 21; and Fig. 3, plate 21, 
plate 20 are the only ones in the whole book 
which correctly represent to the eye the ob 
ject depicted. 

It is not admissible for a moment that Pro- 
fessor Davies could fall into such error if he 
correctly understood the subject he was treat- 
ing of. It is quite manifest he was no artist 
or his eye would have instructed him. Com- 
pare plate 19 with the figures of an almost 
identical colonnade in *‘Chapman’s Drawing 
Book,” pages 198, 199 and 200. 

The truth of the 
which have a 


matter is, rules 
geometrical look have been 
adopted merely as mechanical helps. Within 
narrow limits useful 
purpose because the distortion produced is 
too slight to -be noticeable. From the point 
occupied by the eye the whole picture de- 
lineated must fall within an angle of about 
15 degrees. 


some 


these rules serve a 


If this angle is laid down upon 
paper it will be found to be quite a narrow 
field. If the so-called rules of perspective 
are followed into the foreground outside the 
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15 degrees limit, the distortion will- becony 
This 
Davies did unconsciously 


is what Professo: 
The place of th 
eye is so close to the picture plane that th: 
which embrace the 
cubes would be 100 degrees or thereabout 
while the 


quickly apparent 


angle would nearest 


most distant cubes might be em 
braced within an angle of, say, 20 degrees o1 
thereabout. 

Dismiss the thought that there is any rea 
mathematics in perspective. 

R. D. O. Smrru. 

[Probably if we consider only the kind of 
perspective which Mr. Smith has in mind 
then there is, as he says, no mathematics i) 
perspective, but mathematics has been ap 
plied to perspective, or something which 
passes for perspective, and helps to enabl 
those who are not born artists to make use o 
perspective.—Eb. ] 


Piecework in Machine Shops— The Real 
Duties ofa Foreman. 
Editor American Machinist : 

Will you permit a few more 
thoughts to what has been said lately it 
your paper on the subject of ‘* Piecework in 
Machine Shops” ? 


words o1 


My own opinion is that 
piecework pays in machine shops, and this 
opinion is based on practical experience and 
observation in many of the shops of this 
{ It has no tendency to lower the 
standard of work; I am satisfied that it will 
improve the work. 


country. 


There are many of our 
wise men who say piecework does lower the 
standard of work, and they prefer to pay 
their workmen moderate wages, and have 
them work by the day. Once in a while wi 
find a man who has his house or shop built 
by the day in order to get a good job done 
However, I think I am correct in saying that 
99 per cent. of the special work as well as 
the regular that is machin 
shops, the buyer gets a price on before or 
Now, if this isa good thing to do, 
why is it not a good thing for the manufact 
urer to “put a 


ordered from 
dering. 


price on his work before 
having the workmen do it? I have always 
believed that any such scheme in the ma 
chine shop must be figured to work ben 
ficially to all concerned. I believe one of 
the objects of piecework which the employer 
considers is to get the greatest amount of 
work for the least possible cost. The work 
man’s object is to earn the greatest amount 
of money in the least possible time. 

Piecework in our shops is like many other 
things when not properly managed—it fails 
to work well. Foremen have a great deal 
to do with this system, and oftentimes they 
are the cause of its failure. 

The proprietor or superintendent starts 
out for reform in the shops. He gets th 
they all talk the matter over, and 
it is decided to try the piecework system 
Now, Lam sorry to say in too many of our 


foreman ; 


shops the heads are not practical men, and 
so the foreman has to shoulder the matter 

Very soon the foreman finds that piece 
work takes a great deal of his time, and also 
he finds a lot of his old hands that have known 
him for years have all sorts of objections to 
the piecework system. The foreman is now 
about ready to give it up and fall back into 
the old ruts. 

Now, let us examine into the condition of 
things in this shop. First, we find the fore 
man has no time to attend to the piecework 
system, and second, we also find he has no 
time to attend to the real duties of a fore 
man. He has a lot of clerical work to do 
the first thing every morning, such as trying 
to keep time, weighing stock, ordering cast 
ings, giving out the supplies, such as waste 
oil, and files, and a hundred of such litth 
things. Some workman comes along for in 
formation regarding his job (as the only tim« 
he ever gets any is when he asks for it) 
The foreman says you must wait awhile—| 
have got to get out a casting to-day, and | 
must find the pattern. Now we find him in 
the pattern shop, where there is a horrible 
system of keeping patterns ; here he spends 
one and a half» hours looking for a patter: 
that would only cost 15 cents to make new 
and so he goes on in this way about three 
quarters of the day. Allow me to sugges' 
that it would pay in such a shop to employ 
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rood active young man to do all this kind 
work, and allow the foreman to get out 
work with the least possible expenditure, 

and cost. In our days the buyer re 
ires machinery that he orders to be quite 
ittle different from what he ordered a few 
irs ago. He wants things stronger, 
inder, longer, quieter running, oil holes 
enough to let oil in and air out. Now, 
think a little of this kind of treatment 
uld do the foreman good. I have the 
atest respect for foremen —they are not 
to blame for the above described con 


on of things, and I would not care to 
ve your readers think that I was so unfor 
ate as to always run across this kind of 
yp. There are lots of shops conducted 
ich differently, but there are a few about 
described. We have, perhaps, all heard 
saying of the fellow that said he would 
t rich if he had to pull old nails out of old 
the other fellow said he would get 


H. 8. C. 


irds ; 
h, but not in that way. 


Standard Catalogs. 
itor American Machinist: 
No bad practice or fault in our business 
remedied until it is 


ethods ever 


ought before the public. 


gets 


Having a great many catalogs on different 
ibjects to keep in order, and having to use 


m very often for reference, | have found 
e great fault with all, that is, lack of uni 
rmity ins size, not only between the cata 
rs of different manufacturers, but between 
\ifferent catalogs of the same manufacturer. 

There would be the following advantages 
in uniformity in the sizes of catalogs: First. 
They could be kept in order for use and 
Second. All 


be on an even footing as far as ease of get 


reference much better. would 
ting at the catalog is concerned, and the 
choice of the engineer would depend upon 
the quality and price of the material set 
forth in the catalog. This would give fully 
as much opportunity for original and striking 
catalogs as now, for only the size would be 
limited, 
a catalog aside for one of another manu 
convenient size, 


The writer has frequently thrown 
facturer who had a more 
the product of both being practically the 
same. Third. If all were made 
iniform in size it would make them cheaper | 


catalogs 


as in that case the printers would not have 
to keep so many different sizes of paper. 
(nd when they were asked to figure on a 
ob they would not have to stop to see how 
many words to a page the proposed size 
ould contain, or from what sized paper it 
would cut. But when given the number of 
words, number of square inches of cuts, and 
kind of paper, could give the price at once 
from previous work. 

The writer would the following 
sizes: Pocket size, 4} by 6 shelf 
size, 6 by 8 inches; plate size, 10 by 12 


suggest 


inches ; 


inches. Another good point would be to 
the title on the back 
thickness would permit. 

This note has been provoked by several 


print whenever the 


ars of trying to keep the catalogs I have 
to use in shape, and I am sure it expresses 
feelings of every engineer who has to 
ise catalogs. 
H. M. Lane, Consulting Engineer. 
La Fayette, Ind. 





Why Does a Bicycle Stand Up? 
itor American Machinist : 
Mr. Beach’s criticism in your issue of De 
When two 


heels are connected by a rigid frame, the 


mber 20th is probably correct. 


ce motion is not of the same nature as that 
fasingle wheel; when the wheels lean to 
ne side they have a tendency to move ina 
rcle just as the single wheel has, but the 
igid connection prevents such motion, and 
the axes of the wheels are parallel the 
otion will be straight whether the wheels 
e leaning to one side or stand up straight. 
I now wonder how I could overlook a con 
ition so self-evident and feel a strong in 
ination to ‘‘kick myself.” | have tried 
ie experiment myself with a bicycle on a 
nooth floor and found it would move in a 
traight line even if it was considerably in 
ined, but as soon as one wheel was lifted 
off the floor, the other wheel would imme 
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This tend 
ency to turn about a vertical axis can also 


diately start on a curved track 


easily be observed when rolling a wheel 


The turning ** moment” is of smal! 
magnitude, but the effect 
the 


wheel, for there is no resistance to the turn 


barrow 
is nevertheless ab 
and certain in 


solute case of a single 


ing action. I have used a bicycle every day 
for years, and I often rode down hill on a 
good road with my feet off the pedals, and 
I do not know that I ever had to turn my 
wheel from one side to another to preserve 
equilibrium. Iam not using a bicycle now, 
and cannot investigate this matter person 
ally, but I spoke about it toa young man 
who rides occasionally, and he thinks that 
when he rides down hill he is doing nothing 
but keeping his wheel in a straight line. 
However, if this be the case I am not now 
able to explain why it is so, and I will take 
Handle 
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BicYCLE STAND UP. 


Wuy 


DOES A 


it for granted that Mr. Beach has more ex 
perience in bicycle riding than my friend 
and I. 

The question now seems to be, or ought to 
be, ** Why does a bicycle not stand up?” 
A single rolling wheel does stand up as long 
as itis kept rolling on a reasonably smooth 
the 
man who rides it must all the time manipu 


road, but a bicycle does not stand up ; 


late the steering handle to make it stand up ; 
it does not stand up on its own accord as 
does a single rolling wheel. 

29th 
explained why a single rolling wheel is in 
and [I think my 
Why, then, can a bicycle 


J have in my article of November 
dynamical equilibrium, 
theory is correct. 
not be made to stand up by dispensing with 
one of the wheels ? Here seems to be room 
the that 


would be nothing to keep the machine in 


for invention ; trouble is there 


balance in the direction of motion, and there 
isa danger that the invention finally may 
turn out to be a cross between a flying ma 
chine. and a unicycle ; but it cannot be de 
that the 
attention of inventors, if, indeed, it has not 
Just think of a 
wheel rolling right along if only kept in 


nied this subject is worthy of 


been exhausted already. 


motion, and a quite moderate speed at that, 
the 
bicycle must be continually working to keep 
How 
if he could take his hands 
the 
without 


while lord of creation mounted on a 


himself from tumbling over much 
nicer would it be 
off the 


paper, tip his hat to the ladies, ete 


handle, smoke a cigar, read 


danger of tumbling over? Expert riders 
can probably do this, but if they do it it is 
probably not because they like to do it ; and 
then all cannot be experts 

I have been told that there are circus per 
formers who take their bicycle apart and 
ride on the front wheel only, and that they 
apparently find no difficulty in keeping the 
wheel from falling sidewise, and that they 
can turn any curve they please by throwing 
their weight to one side or the other, but the 
difficulty seems to be in keeping the per 
former from falling in front of or behind the 
this trouble, it 
necessary to have another wheel, and it must 
have a the main 
wheel, and all or nearly all the weight must 


wheel. To obviate seems 


motion independent of 


be on one wheel, otherwise the action will 
wheel—one wheel 
will counteract the action of the other wheel— 
the bicycle will not stand up. The problem 
after it 
theoretically correct, there is stil! the practi 


not be as with a single 


is rather intricate, and is solved 
I do not 
I think the de 


embarrassed in every direc 


cal part which must be solved 


think it is an easy problem ; 
signer will be 
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tion that each stroke of genius will 


meet an objection, but hope that I may be 
mistaken. My 
which may work It 


and 


diagram shows a scheme 


will be seen that the 
center of gravity can be placed directly over 
the center of the front wheel or at 
the 


bearings form on 


any de 


sired distance to rear. The seat and 


front wheel rigid struct 


ure. The small trailing wheel is supposed 
to carry very little weight—it will act to 
some extent like a rudder. It will be seen 
that it can turn sidewise about a vertical 


pivot soas to allow the wheels to swing in 
Without turning the 
the 
to one side the action caused by contact 
with the 


opp site directions 


handle, that is, when front wheel leans 


ground will swing it to this side, 
and this action being, say, ten times stronger 
than the corresponding action on the trailing 
Wheel, will govern the motion of the bicycle 
It is geared like a safety bicycle, and the 
front wheel can therefore be comparatively 
small. The small wheel in front is to pre 


vent “headers.” | suppose there will be ob 


jections to this wheel, but if it is made of 
rubber and carried by a spring it may work 
The 
front standard can, of course, be made slant 


satisfactory in some localities at least 
ing, ason an ordinary bicycle, which will 
facilitate turning J. BEGTRUP 
Ridgway, Pa. 


Triangular Connecting Rod Eagines. 
Editor American Machinist : 


In the issue of December 27th, there is a 
very interesting article by ‘*M. E..” on 
** Triangular Connecting Rod’ Engines,” 


the said article there is 
the 


pisten rod, and therefore of 


and in a statement 
the 
the stroke of 


the engine, which | beg leave to correct 


concerning limiting positions of 


The disputed statement is, that when O A 
A FE (Fig. 1) are in 
superior limit of its motion 
the 
perpendicular to O A, and D is moving in 
the direction Dn. Whence the instantane 
is at J, at the pf. 
drawn perpendicular to D O. Therefore 


line, # is at the 
Now, at this 
direction A m 


and 


time, A is moving in 


OuS aXiS intersection of 


the motion of Ais in the direction 2 q, per 


pendicular to # /or to #0, and it is clear 


ke 


m 


7 


TRIANGULAR CONNECTING Rop ENGINES 


that A has not yet reached its limit of motion 
ina direction parallel to DO 

Calling DE,k DA,/; theangle A O D, 
06 and the angle A DO, 3, it 
proved that 


may also be 


readily F has reached the su- 


perior limit of its motion when 
tan. O + tan. 3; 


but when O A and A /are in line, 


BRAD tan. (0 + 3), 


which is manifestly greater than 


= tan 


tan. O + tan. |}, 


and therefore this cannot be the required 
position of Z. 

When £ is at its true superior limit, 7, the 
intersection of O A produced with a perpen 
dicular to D Oat D, will be vertically under 
FE. as shown in Fig. 2, for then. the direction 
‘of the motion of Z will be perpendicular to 
E Tand to DO. P 

The inferior limit of the motion is deter 
mined in a similar manner 

Josern Corrier, M. E 


Jersey City, N. J 
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The Co-operative Contract System, 
Editor American Machinist : 

The article by Mr. Richards, on the ‘* Co 
operative Contract System 
lished on November 15th 


‘which you pub 


was very interest 
ing to me, and I have watched your columns 
tosee some comment 

It is plain that there must soon be a change 
from the prevailing method of giving labor 


The 
Richards is 


its share of production method de 
sw ribed by Mr 


serious discussion which would be interest 


worthy of a 


ing alike to owners, managers and employes 
It is claimed that this system has a good 
moral effect on the workmen in that it puts 
responsibility in their hands without in any 
Way interfering with the independence of 
the employer. This seems plausible. 
There would be difficulty in deciding the 
relative rates of pay tothe men.” Of course, 
the authority to decide this must rest with 


the firm, which will consider the wishes of 


the men It would be easy to decide between 
the any other 
department, but there would be discontent 


between the trades. 


the machinists or men of 
Machinists would com 
plain that the molders were rated too high, 
and etice versa. This would be one defect in 
the system 

I see that this plan would call forth an 
Their 
senfatives will make a bargain with the firm, 


organization among the men. repre 
and after the price is fixed all will do their 
best to make a cheap, good job—each depart 
ment working in accord with the others 

It may not be known to all that the method 
of pricing work by calculating the area of 
the finished surfaces, is used in many shops 
in this country, and saves much dispute 
hand has a 


For instance, if a boring-mill 


hole to bore that is 4 inches diameter and 


has 24 
Ile expects from 14§ to 
24 cents per inch, depending on the finish. 


6 inches long he considers that he 


square inches in it 


The piecework clerk uses the same rule. 
The machinist estimates that he should get 
48 cents for it. 
offered “him. 


Ile may have 45 or 50 cents 
The 
with all other machine work 


same principle is used 


Mr. Richards refers to a system in use at 


the Baldwin .Locomotive Works, as being 


satisfactory I have 
deal of 
their 
pay, but know it to be 


| heard a great 


complaints about 


very fair in many cases, 


and it is well known 


Dp that they turn out a 


yn Fig. 2 good and cheap machine 


yn Some work they let to 

} petty foremen who share 
their profits with those 

under them in an indefi 

Other work 
the 
Quick work 
from 


nite 
is let 
workman. 


way 
directly to 


each 
works 


is secured 


man, but each 


against his fellows and 


American Machinist 
each department against 
the others, thus causing 


loss to the firm. This is the natural result 


from any system of individual piecework. 
The smith leaves too much finish, and the 
machine hand complains of this. He does 


as little on the piece as the inspectors will 


allow, and the vise hand complains that 
this is unjust to him. In turn, the vise 
hand skimps his job, and the firm gets 
poor results, besides losing the time it took 


the machinist to do what the smith should 
have done, and the vise hand to repair the 
The moral effect 
There is continual 
I be 
lieve the co-operative system will remedy 
this 

On rough work which is easily examined 


neglect of the machinist. 
of this is the very worst 
discontent on the part of every one. 


the paying the workman so much a piece 
is satisfactory, especially under the pre 


mium system as used in some shops, notably 


the Widvale Steel Works. But in ordinary 
machine building where many men are 
employed on one job which cannot well 
be divided, the system described by Mr. 


Richards seems very much = superior, all 


things considered 
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Special Announcements, 

Ce Positively we will neither publish anything in 
our reading columns fur pay or in consideration of 
advertising patronage. Those who wish to recommend 
ther wares to our readers can do 80 as fully as they 
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Standard Size Catalogs. 





On another page of this issue will be found 
a letter on the standard catalog question. 
The reasons given in this letter for the adop 
tion of a standard size of catalog are good 
ones, and there are other good reasons not 
but 


adopt the sizes suggested by Mr. Lane 


given, we hope no manufacturer will 
our 
reasons for this being much the same as for 
our hope that no one will invent or suggest 
anew wire gauge. 

So far as we are aware, Mr. Newell Sanders 
first suggested a definite standard size cata 
log (6 inches by 9 inches) in a communica 
tion published in this paper February 19, 
1891, though several of our corrrespondents 
and we ourselves, editorially, had previously 
called attention to the great desirability of 
some standard size. In ourissue of April 
16, 1891, Prof. John E. Sweet 


6-inch by 9-inch standard advocated by Mr. 


indorsed the 


Sanders, and subsequently called attention 
to the advantage arising from the fact that 
this is the size of the publications of the 
American Society of Mechanical Engineers 
and of other technical societies, giving some 
ground perhaps for the erroneous impression 
that the A.S. M. E. had 
standard size of catalog. 


recommended a 


Since that time we have repeatedly advo 
cated the adoption of this size, and are grati 
fied to note that it has been adopted by very 
many manufacturers, a large proportion of 
the new catalogs now being received at this 
office being of that size. 

But it sometimes happens that for special 
reasons a catalog must be larger or smaller 
than 6 inches by 9 inches, and where this is 
the the 
mended the American Railway Master 


case then one of standards recom 
by 
Mechanics’ Association should be adopted. 
A committee of this association was appointed 
to investigate and report upon a complete 
schedule of sizes for catalogs, pamphlets, 
and this committee recom 
mended the 6-inch by 9-inch standard for the 


medium size of catalog, while for the larger 


reports, etc., 


ones they recommended a page just twice 
as large one way, or 9 inches by 12 inches, 
for the 
pocket) a page just half the size one way, or 
44 inches by 6 inches. 


and for the smallest size (suitable 


There are obvious advantages in adopting 


one or the other of these sizes. In making 
them if we start with the 9-inch by 12-inch 
size the paper folds just once more to make 
the 6 inch 9-inch 


more to make the 44-inch by 6-inch size, no 


by size, and again once 


waste being involved, while engravings 
made to go one way on the page of a given 
size will go the other way on another size 
larger or smaller, or cuts made for a smaller 
size will fit side by side two or four to the 
page in the larger sizes, while for filing and 


referring to such catalogs there are equal 


and obvious advantages. 


We think that nearly all machinery cata- 
logs can be and should be 6 inches by 9 
inches, and that the reasons for any given 
manufacturer adopting that size are con- 
stantly growing stronger as its adoption be- 
comes more nearly universal ; but where for 
any reason this size cannot be adopted then 
either 9 inches by 12 inches or 44 inches by 
6 inches should be adopted. 

Another point which we think is impor- 
tant is to print at the top of the front cover 
the legend, ‘‘Standard Catalog, 6 inches by 
9 inches,” or whatever size is adopted, this 
being in the interest of the manufacturer 
who issues the catalog, enabling those who 
receive it to instantly recognize it as stand- 
ard, and also constantly reminding those of 
them who themselves issue catalogs that 
there is a standard for them and that they 
had better conform to it and thus do their 
part toward the establishment of the mil- 
lennium. 

————_-=>e—__ — 
A Large Salary—The Alleged Jealousy 
of Wealth, 


The most liberal figures*in the way of a 


salary that we remember having heard of 


are those agreed upon between the late Jay 
Gould and his son George. The latter agreed 
to devote his entire time to the management 
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of his father’s business, and not to 


in any business for himself, and for this he 


engage 


was to receive $500,000 a year, and has been 
allowed $6.000.000 for twelve years’ service 
at the rate named. 

When these figures are compared with the 
amounts earned by most of the greatest men 
and 


greatest benefactors of humanity that 


ever lived—when they are compared with 
the amounts earned by the great creative 
geniuses of the world—men whose work has 
been simply of incalculable benefit to their 
all 


becomes somewhat dazed. 


own and generations, one 
At this rate the 


young man has been earning $1,565 a day 


succeeding 


for every working day, making no allow 


ances for holidays, or being docked for 


arriving at the office a little late. 
In 


carrying on a really useful business has con- 


recent times many a manufacturer 
sidered himself lucky to come out at the end 
of the $1,500 ahead, and Mr. 


Gould’s daily wages amounted to more than 


year with 
the usual life’s savings of an industrious and 
economical workingman, 

The fortune left by Jay Gould is now 
officially announced to be $80,000,000, and, 
supposing he made an average of 4 per cent. 
this, the $3,200,000 
annually, which, as will be seen, left enough 


on income would be 
for the elder Gould to live on very comfort- 
ably, even after paying the salary named. 
We to these matters, 
because add the 
for we believe there 


attention 
to 
‘jealousy of wealth,” 


call not 


we wish to alleged 
is no jealousy of wealth worth talking much 
but think 


be made 


about. we some discrimination 


should between workingmen, 
men, who call 


attention to unjust conditions, and the com- 


manufacturers and business 
paratively few blatant howlers who declaim 
all the 
and wrong of anyone’s owning 


against wealth, and yawp about 
injustice 
anything. 

Neither do we mean to criticise young 
Gould, who, we understand, is in all respects 
avery exemplary young man, possessing very 
great business ability, but it will be hard to 
convince the average machinist, for instance, 
whether he be an employer or an employe, 
that everything is exactly as it should be 
when such very great inequalities can exist. 


-_-> — 
A Foreman’s Duties. 


In another part of this issue we publish a 
letter from a man who has been through all 
the grades of service in a machine shop from 
apprentice to superintendent, and who there 
fore speaks from experience when he calls 
attention to the fact that there are many 
foremen of machine shops who put in a large 
share of their time in doing things which 
they usually cannot do as well asa ten-to 
fifteen-dollar-a-week-clerk, and are thus 
forced to let go undone, things of the utmost 
importance which nobody but the foreman 
himself can possibly do. 

The letter may easily prove avery valu- 
able pointer for many shop proprietors and 
the time of 
their foremen to be taken up by routine 
petty which should 
spent in thinking, planning work, devising 


superintendents who allow 


and affairs—time be 


improved methods, or helping the workmen 


and apprentices over difficult in 


short, doing those things for which a fore- 


places ; 


man ought to be employed, and by doing 
which he himself valuable and 
keep the shop from getting into that chaotic 
which precludes efficiency, and 
always results from the absence of a direct- 


can make 


condition 


ing intelligence. 
——_ +> ——__ 
The Disappearing Gun carriages. 


To judge from the action of the War De- 
partment in awarding the contracts for the 
new disappearing carriages for de- 
fense guns, one would think that war had 


coast 


been already declared against us or certainly 
would be within a few days. In order to 
facilitate delivery orders for four carriages 
have been placed with the Pond Machine 
Tool Co., ind a like number to the Bethle 
hem Steel Co. 

There is an evident advantage in having : 


number of establishments in the country 
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that have had experience in constructing 

such things, and would consequently be pre- 

pared to push them rapidly in case of need 

and possibly this is the real reason for divid 
ing the lot 

—_ 

Ss. T. J. Byam. 


It is with regret that we record the recent 
death of one of the best known among the 
expert mechanics engaged in the manufact 
ure of watches, and other fine interchange 
able mechanisms. 

Mr. Byam was for many years in responsi 
ble positions with the American Waltham 
Watch Co., and the Weterbury Watch Co., 
and on the reorganization of the Trenton 
Watch Co., in 1885, was made superintendent 
of that concern. 

The Lancashire Watch Co., of Prescott, 
England, having adopted American machin 
ery, Mr. Byam was selected as the person 
most competent to place the new departure 
upon a satisfactory working basis, and re 
linquished his position with the Trenton 
Co. to take charge at the English works, 
but did not like living there, and soon re 
turned to this country. 

At the time of his death, Mr. Byam was 
connected with the Pratt & Whitney Co., 
as manager of their New York City office. 

He was noted for his considerate regard 
for his employes, and the news of his death 
will be received with concern by a wide 
circle of friends, 


NES LORS and) 
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Questions of general interest relating to subjects du 
cussed in our columns uill receive attention in this 
department. The writer's name and address should 
always accompany the question. Newther correct initials 
nor location will be puilished when there is a request to 
that effect. If questions are enclosed with a business 
communication. they should be wriiten on a separate 
sheet. We cunnot unde:take to answer questions in 
“next issue.” This department is usualy crowded, 
and questions must wait their turn to be ansiwere. 
Neither can we undertake to solve mechanical er engi- 
neering problems, and send answers by mail. 





23) E. J., Norwood, R. I., writes: Kindly 
state if there is any book published treating on 
brazing, hard and soft soldering, flux and the 
genera! treatment of work of this character: 
if so, please name title of book; publishers’ 
name and price. A.—We do not know of a 
book that treats specially on this class of 
work; you will, however, find considerable 
of the information you seek in the book en- 
titled ‘‘Spon’s Mechanics’ Own Book ;” 
this book treats on many other subjects. 
It is published by Spon & Chamberlain, 


12 Cortlandt Street, New York. Price, 
$2.50. 
(24) F. G., Lynn, Mass., writes: Please 


let me know from whom I[ can get a set of 
castings for a 3 horse-power stationary en- 
gine. A.—You can obtain these from T. 
Shriver & Co., 383 East Fifty-sixth street, 
New York, or from A. L. Weed & Co., 106 
Liberty street, New York. 2. I have a boy 
who has been at the machinist trade about 
24 years; I would like you to name some 
good books for him to study. A.—It is 
difficult to recommend suitable books to any 
one without knowing what advancement he 
has made in a general education. Under 
these circumstances it will be best for you 
to read answer to Question 589, in our issue 
of November 22, 1894, in which a course of 
study for beginners is indicated, and the 
titles of suitable books given. 


(25) C. D. A., Cleveland, Ohio, asks: 
What should be the relative sizes of steam 
and water cylinders for steam pumps? A.— 
The sizes depend altogether on the service 
required. Where there is a head or pressure 
against the pump piston the steam piston 
must be large enough not only to balance the 
resistance due to head pressure, friction, 
eic., but to speed up toa proper velocity. 
While calculations can be made to determine 
the proper sizes experience is the best guide, 
as there are many things that can hardly be 
enumerated that affect the satisfactory work- 
ing of a pump. The catalogs of first-class 
pumpmakers will furnish you the data you 
require, which can be relied upon as embrac- 
ing the best practice. You are wrong as 
regards the effect of enlarging the suction 
pipe, as the less velocity of inlet water 
would generally make the pump more efli- 
cient. If, however, the pump was working 
against too great ahead for the relative sizes 
of steam and water cylinders—choking off 
the supply by means of a small pipe, or 
otherwise, would decrease the work of de 
livery—and so enable the pump to make 
more strokes than it otherwise could. 
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(26) W. A. E., Charlotte, N. C., 
Please give me arule for finding the diam- 
ter of a gear when the number of teeth 


writes : 


ind pitch are given. A.—If the circular 
itch is given, then multiply the number of 
eth by this pitch, and divide the product 
by 3.1416, the result will be the diameter of 
he pitch circle. Or you may use the fol- 
wing rule: Since dividing by 3.1416 is 
1e same as multiplying by . es 8183, 
' ~ 8.1416 

ve have: multiply the number of teeth by 
.e circular pitch and by .3183, the result 
vill be the diameter of the pitch circle. To 
nd the diameter outside of the teeth, add 
two teeth to the given number of teeth in 
he wheel, and multiply the sum by the 
ireular pitch and by .31838, the result will 
the diameter of the outside of the teeth, 
the diameter of the addendum circle. 
his is an empirical rule, it is used by many 
mechanics. When the diametral pitch is 
ven, that is, the number of teeth to 1 inch 

if diameter of pitch circle, we have the fol- 
ywing rules: Divide the number of teeth 
,a gear by the diametral pitch, the result 
will be the diameter of the pitch circle. 2. 
\dd two to the number of teeth in the wheel, 
ind divide the sum by the diametral pitch, 
the result will be the whole diameter of the 
vear, or the diameter of the addendum circle. 


(27) Torsion, Battie Creek, Mich., writes : 
Kindly answer the following: 1. Why isa 
connecting rod made larger at the crank end 
than at the crosshead end? A.—Connecting 
rods are made large at the crank end for the 
purpose of overcoming the resistance due to 
friction, which acts with a greater leverage 
on the crank-pin than on the crosshead pin, 
the latter pin being smaller in diameter than 
the former. The stresses due to the 
inertia of the rod also call for a larger sec- 
tion of the rod at the crank-pin end than at 
the crosshead end. 2. Should a shaft be 
made larger in the center than at the ends 
for uniform torsional strength? If so, why? 


A.—No; provided the shaft is properly 
supported. If the shaft is comparatively 


long, and supported at the ends only, the 
section at the center will have to be greater 
than at the ends, so as to resist the trans- 
verse forces due to the weight of the shaft. 
3. Would a shaft of uniform section twist 
apart in the center rather than near the ends 
when the twisting force is applied at the 
uds? A.—No; provided there are no trans- 
verse forces acting at the center. 4. What 
is the best section for torsional stiffness? 
A.—Cireular. 5. Do you know of any en- 
velopes specially adapted to receive clip- 
pings’? What is the size of these envelopes? 
| would like them about 6x8 inches to take 
a page of the AMERICAN MaAcutnist folded 
vice. A.—There are envelopes made for 
this purpose ; their size varies. It seems to 
us that you should not have much trouble 
to obtain the size you need. 


(28) C.8., Hamilton, Ohio, writes : Kindly 
publish method of finding the horse-power 
necessary to run a fly-wheel of the following 
dimensions: Mean diameter of rim 63 
inches, weight of rim 2,000 pounds, weight 
of hub and arms 400 pounds, rim speed 3,000 
feet per minute, diameter of pulley on fly- 
wheel shaft 380 inches. Friction in the 
machine is not to be taken into consideration. 
A.—In running the fly-wheel at a uniform 
rate of speed, the only resistances to be 
overcome are friction and that of the air ; 
the latter is generally neglected in computa- 
tions of this kind, and if now friction is also 
to be left out of consideration, or if there is 
no friction, then the fly-wheel will not 
require any power to drive it, because, 
when running at a uniform rate of speed, 
there is no energy being stored up in the 
wheel, and consequently no power will be 
required to run it, and if there is no friction, 
there is no resistance, and consequently no 
expenditure of power. If, however, the 
rate of speed is not uniform, the fly-wheel 
gives out stored-up energy during the time 
that the speed is being decreased, and in 
increasing its velocity up to the normal 
speed, energy is being stored up in the 
tly-wheel, and this requires the expenditure 
of power; to compute this power, the re- 
sistance due to friction may be neglected. 
For computing the stored-up energy in a 
fly-wheel when it has attained a uniform 
velocity, we have the following formula : 

V2 

ee Xe 

“Xg 
in which e denotes the stored-up energy in 
foot-pounds, # = weight of rim in pounds, 
* = linear velocity in feet per second of the 
rim at its radius of inertia, and g = accelera- 
tion in feet per second, due to gravity, 
which is frequently taken at 32.2 fect per 
second. We shall assume that the given 
speed of 3,000 feet per minute is that of the 
radius of inertia, or of a point nearly in the 
center of the rim, this gives us a velocity of 
3,000 50 feet Now, 

60 
stituting in the formula for the letters their 
values, we have, 
e — 2000 x 50° 

2 X 82.2 


per second. sub- 


= 77,639 foot-pounds, 
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If this velocity has been attained in 90 
seconds, or 1.5 minutes after starting from 
rest, then the power expended in merely 
accelerating the fly-wheel is, 
77,639 a 
__ 77,688 _ = 1.56 horse-power. 
83,000 x 1.5 
In the above the weight of hub and arms 
of fly-wheel has been neglected. 


(29) B. T. C., Lowell, Mass., writes: 
Kindly inform me how an alloy of aluminum 
may be made that will be light, rigid and 
elastic. I desire to get castings of sucha 
metal, and saw an article on aluminum and 
its uses in your paper, Vol. XV., No. 44, 
which states that titanium and chromium 
can easily be alloyed with aluminum, but 
does not state the method used or the per 
centage of alloys. Any information that 
you can give me will be appreciated. A.— 
It is difficult to obtain the percentage of 
titanium used in this alloy, as manufacturers 
do not care to say much about it. It seems 
to us, however, that aluminum bronze 
should answer your purpose. For this alloy 
10 per cent. of aluminum is added to the 
copper. With small bars cast in sand, per 
haps the best physical results obtained are : 
Elastic limit, 70,000 pounds per square inch; 
tensile strength, 95,000 per square inch, with 
about 10 per cent. elongation; its color is 
bright golden. The metal keeps its polish 
in the air, may be easily engraved, and 
can be soldered with hard solder. For 
preparing the bronze the following direc 
tions are given: Melt the copper in a 
plumbago crucible, and heat it somewhat 
hotter than its melting point. When quite 
fluid, and the surface clean, sticks of alumi 
num of a suitable size are taken in tongs 
and pushed down under the surface, thus 
protecting the aluminum from oxidation. 
The first effect is necessarily to chill the 
copper more or less in contact with the 
aluminum, but if the copper was at a good 
heat to staré with, the chilled part is speedily 
dissolved, and the aluminum attacked. The 
chemical action of the aluminum is then 
shown by arise of temperature, which may 
even reach a white heat. Considerable com 
motion may take place at first, but this 
gradually subsides. When the required 
aluminum has been introduced, the bronze 
is let stand for a few minutes, and then well 
stirred, taking care not to rub or scrape the 
sides of the crucible. By stirring, the slag, 
which commences to rise even during the 
alloying, is brought almost entirely to the 
surface. The crucible is then taken out of 
the furnace, the slag removed from the sur- 
face with a skimmer, the metal again stirred 
to bring up what little slag may still remain 
in it, and is then ready for casting. It is 
very injurious to leave it longer in the fire 
than is absolutely necessary. No flux is re 
quired, the bronze needing only to be cov- 
ered with charcoal powder. The particular 
point to be attended to in melting the bronze 
is to handle it as quickly as possible when 
once melted. When this bronze is made by 
simply mixing its ingredients, it is brittle, 
and does not acquire its best qualities until 
having been cast several times. After three 
or four meltings it reaches a maximum, at 
which point it may be melted several times 
without sensible change. The shrinkage of 
this bronze in casting is about 50 per cent. 
more than ordinary brass. The book en- 
titled ‘‘ Aluminum; its History, Occur- 
rence, Properties, Metallurgy and Applica 


tions, including its Alloys,” by J. W. 
Richards, may be of use to you. 
fi\ 
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(80) A. B., Bangor, Pa., writes: The ac- 
companying sketch represents a wheel with 
a rope passed over it. I would like to com- 
pute the tension at P and Q for holding a 
weight W, the parts of the rope making any 
angle with each other. Also, what will be 
the tension at P when the rope is passed 
several times around the wheel? A.—We 
understand that when the weight moves, the 
wheel turns on its axle. In cases of this 
kind, the wasteful resistances are : Stiffness 
of the rope, and journal friction; taking 
these into account, the actual pull P is de- 
termined as follows: Let o denote the co- 
efficient of the resistance opposing the 
motion of the rope as it moves on or leaves 
the wheel ; this resistance is proportional to 
the tension @ in the advancing part of the 
rope, and is taken equal to 0 Q ; its effect is 
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the same as if the force o Q resisted the mo 
tion of the rope at the points B and D at 
which the rope is bent. Let Z = pressure 
on the pin or axle, r = the radius of the 
axle, R = effective radius of the wheel 
measured to the center of the rope, u the co 
efficient of friction, and Q equal the weight 
of W; then we have: 

PR=QR+20QR+uUuZr. (i) 
In order to avoid unnecessary refinement in 
computation, we may take Z = 2 Ysin. a; 
this value will give us: 
PR=QR+20QR+ 1x2 Qsin. ar, (2) 
and thus the force 


P=@Q ( 1+20+2u - sin. *) (3) 
t 


In finding the value of 0, we must take into 
the account the diameter of the rope, its 
quality, its condition (whether new or old). 
From this it will be seen that it is difficult to 
determine a correct value for 0; some engi- 
neers take : 


2 
20= 457% - 
R 
in which d = diameter of the rope in inches, 
and R = effective radius of the wheel in 


. ry ° Tr ° . 
inches. The value of (2 n R sin. a ) will 
v 


effect the force P but very little, hence for 
all practical purposes we may use P = ¢ Q, 
in which ¢ is simply a coefficient depending 
on the diameter of the rope. The values of 
e for different diameters of ropes are as 
follows : 


Diam ter of rope . 
: % 
in inches, 


a 


1g 3 ” 
16 1% 15 
— 


cz 1 06 1.10 115) 120) 1.24 


If, for instance, the diameter of the rope is 2 
inches, and the tension Q equal to the weight 
W is 2,000 pounds, then ; 
P = 2,000 &K 1.24 = 2,480 pounds. 

The number of times the rope is wound 
around the wheel makes no difference in the 
value of Pin cases of this kind. Of course, 
the are of contact = 2 a will affect it slight 
ly, but this is so small that it has been 
neglected. 
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Transient Advertisements 50 cents a line for each 

ensertion under this head. About seven words make a 


tine. Copy should be sent to reach us not later than 
Saturday morning Jor the ensuing week's issue. 

















Gear Wheels, Gear Cutting. Grant; see page 52. 
Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct 
Milling Machs. Kempsmith Co., Milwaukee, Wis. 
Patents, H. F. Parker, Att'y, 26 Cort’ndt St., N.Y. 


Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 157 William St., N. Y. 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt.3s Cortlandt St., N.Y. 

Best Presses and Dies for all sheet metal work, 
Ferracute Machine Company, Bridgeton, N. J. 


Air Compressors for every possible duty. Clayton 
Air Compressor Works, 26 Cortlandt street, N. Y. 


Our loose pulley oiler saves you labor, annoy- 
ance, money. Kridler Mfg. Co., Grand Rapids, Mich. 

Light mach’'y built; duplicate parts of tools, ete., 
mfd.; terms sat’y. L. R. Hitchcock, Watertown, Ct. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 


Split Pulleys at low prices. and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker St., Philadelphia, Pa. 


Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R. M. Clough, Tolland, Conn. 


Squaring and Rotary Shears, Tinsmiths’ Tools, 
Presses and Dies for sheet metal work, are made 
by the Niagara Stamping and Tool Co., Buffalo, N.Y. 


Emery, emery wheels, grinding machines and 
grinders’ supplies, quick process and large stock. 
When in a hurry, buy of The Tanite Co., New York 
City, Cincinnati, Ohio, and Stroudsburg, Pa. 


New Jersey Art Metal Co., Passaic, N. J., finest 
thin and ornamental castings in brass, bronze, 
aluminum, etc.; machinery name plates in brass 
and aluminum, 


Great improvement—Our new Four-spindle Aut. 
Screw Machines make 3 to 4 four times as many 
screws ascan be made on any other Aut. Mach. 
E. B. Welch, 68 Devonshire St., Boston. 


“Binders” for the AMERICAN MACHINIST. Two 
styles, the ‘* Common Sense,” as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
“New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co., 203 Broadway, New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
post paid. Published by John Wiley & Sons, 53 East 
Tenth street, New York. 


“Modern Locomotive Construction.”” By J.G. A. 
Meyer. In this book the design and construction 
of all details of the locomotive and tender are con- 
sidered from a practical standpoint. It contains 
ilustrations of details made from working draw- 
ings, accompanied by plain directions for design- 
ing, and rules and tables for construction. Adapted 
to office and shop use. Price, $10. Published by 
ae 9 Wiley & Sons, 53 Eatt Tenth street, New 

Org, 
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A Milling Cutter Used by Vaucanson. 


On this page will be found a reproduction 
of a photograph of a milling cutter which 
was made and used by one of the most 
famous mechanics who ever lived. 

The cutter from which the photograph 
was made is now in the possession of Mr. 
Lucien and was 
given to him during a recent visit to Paris, 
by Mr. F. G. The last 


named gentleman, who represents the Brown 


Sharpe, of Providence, 


Kreutzberger. 


& Sharpe Mfg. Co., in Paris, is an eminent 
mechanic and engineer, formerly in charge 
of the government shops at Puteaux, and 
thus in 
relations with 
the govern- 
ment official 
in charge of 
the Academy 
of Arts and 
Measures, 


close 


where a _ col- 
lection of the 
works of Vau- 
canson are to 
Re- 
cently this col- 
lection was 
rearranged, 
the cut- 

were 
given away, several of them to Mr. Kreutz- 
berger 


be seen. 


and 





ters 


The engraving is slightly below the 
actual size of the cutter. 

It is not easy to find on record an account 
of Vaucanson and his work, but in a book 
entitled ‘‘ Universal Biography,” published 
in Paris in 1827, an account of him is given, 
and a translation of this account we print 
the being quite literal 
but more quaint and more interesting than 
if put into better English. 

TRANSLATION. 


below, translation 


Vaucanson (Jacques de), mechanic, born 


at Grenoble, France, the 24th February, 
1709, of a noble family. His taste for me- 
chanics declared itself very early. His 


mother, a woman of severe piety, permitted 
him no other dissipation than that of going 
with her on Sunday to the house of a lady 
of a During 
their pious conversations, the young Vau- 
canson amused himself by examining through 
a crack in the partition, a clock placed in 
He studied its move- 


devotion equal to her own. 


the neighboring room. 
ment, occupied himself in drawing the form 
and in discovering the play of the pieces, of 
which he could only see a part. This idea 
pursued him everywhere. At last he grasped 
all at once the mechanism of the escape- 
ment, Which he had been trying to find for 
From this moment, all his 
He made 
in wood and with rough instruments, a clock 
which marked the hours with sufficient ex- 
actness. He made for a child’s chapel, little 
angels which moved their wings, automatic 
who imitated ecclesiastical 
functions. Chance fixed his stay in Lyons. 
There they were talking then of building an 
hydraulic machine for bringing water to the 
village. Vaucanson invented one, but was 
too modest to venture to propose it, but on 
arriving in Paris, he learned with a joy 
difficult to describe that the machine of the 
Samaritan was precisely like that which he 
had designed at Lyons. Perceiving in every 
way how much he lacked a knowledge of 
anatomy, of music, of mechanics, he em- 


several months 
thought was turned to mechanics. 


priests, some 


ployed several years in studying the sciences. 
The flute player of the Tuileries suggested 
to him the idea of a statue which played 
tunes and imitated the movements of a 
player of the flute. The reproaches of an 
uncle, who treated this project as an ex- 
travagance, delayed its execution. It was 
not until three years later that Vaucanson 
occupied himself with it, during a long ill- 
ness. He succeeded to the point that with- 
out correction, without hesitation, the ma- 
chine was put together by the combination 
of pieces which had been made by different 
workmen employed separately upon the dif- 
ferent parts of the automaton. At the first 
sounds that the flute player rendered, Vau- 
canson’s servant, who had hidden himself in 
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the apartment, fell upon his knees before his 


master, who seemed to him more than a 
man, and the two embraced each other and 
wept for joy. To this machine soon su 
ceeded an automaton which played at the 
same time upon the tambourine and flute 
At last appeared two ducks, who paddled 
went forth to search for grain, seized it in 
the trough, and swallowed it. This grain 


in their stomachs a kind of tritu 
ration, and passed into the intestines, follow 


underwent 


ing out all the degrees of animal digestion 
In 1740 the offers of 


the King of Prussia, who attempted to as 


Vaucanson refused 
semble in his country all the illustrious men 
scattered through Europe A little 
afterward, the Cardinal of Fleury attached 
him to his administration, conferring 


time 


upon 
him the inspection of the manufactories of 
silk. He did not delay to perfect the mill 
by organization. In a journey which he 
made to Lyons, he was pursued by the stones 
of the silk workers, because they had heard 
it said that he was trying to simplify their 
looms. himself, he built a ma 
chine with which an idiot could make a cloth 
with flowers in it 


To avenge 


He made an end by this 
toa discussion wherein they were making 
to the the little 
common intelligence which should be had 
by a workman in silk cloth, with a view, of 
obtaining in 


of value next yovernment 


favor of these fabrics some 
privileges which ignorance affords often to 
cunning under a and 
Vau 


canson made also for the representation of 


pretext so common 


often so deceiving io the good public 


the Cleopatra of Marmontel an asp which 
darted forth, hissing, upon the breast of the 
actress, which made the people say jokingly, 
when they were discussing the merit of the 
tragedy: I am of the opinion of the asp 
Vaucanson was occupied in secret by an 


Louis XV 


was the construc 


idea, in the execution of 
This 
tion of an automaton, in the interior of which 
should be operated all the mechanism of the 
circulation of the blood, but he 
gusted by the delays which the execution of 


which 
interested himself. 


was dis 


the orders of the king met. Vo'taire made 


then upon him the following verse 


Tne intrepid Vaucanson, rival of Prometheus, 

See ved. imitating nature by spring-, 

To .ake the play of the heavens to animate 
body. 


the 


Attacked for several years by a long and 
cruel preserved to the last 
ment all his activity. 
to the end of his life in completing a ma 


illness, he mo 


He was occupied still 


chine which he had invented for making his 
no time,” he said to 
the workmen, ‘‘ I perhaps shall not live long 


endless chain * Lose 
enough to explain all my idea.” 

He finally terminated his career the 21st 
of November, 1782. He kept his bed during 
the last eighteen months of his life from a 
complication of the most serious maladies, 
and his parents desired then that he should 
give some signs of return to religion. It was 
only with much pains that they were able to 
persuade him to confess. One 
epitaph his tomb in the 
Church of St. Marguerite : 


reads this 


upon 


“Bonus omni us _ pietate, 
vercunaia flebilis.’ 


caritate, 


This was, in effect, a good father 
of the family, and truly a good 
man. A collection of machines, 
forming the Conservatory of Arts 
and Measures which he had estab 
lished at Paris, rue de Charonne, 
was placed after his death under 
the direction of Vandermonde. 
His elegy as a member of the Academy 
of Science was composed by Condorcet. 
=> 
A New Bench Shear. 

We illustrate herewith a small bench shear 
which can be arranged to be worked by 
hand as shown, or by foot power, or by a 
combination of the two, and it is changed 
from hand to foot power or tice versa by sim 
ply drawing a pin. The hand shear will cut 
#,-inch stock, the foot shear 4-inch stock, 
they are made with 4-inch and 6-inch blades. 
The frame is recessed out so that wide sheets 
can be readily cut into, the edge passing 


through the recess. There are two gauges, 
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one for slitting up toe6 inches wide, one for 
The table is 
graduated into 90 degrees, 75 degrees, 60 de 


squaring and angular work 


grees, 45 degrees and 30 degrees. 
R. M. Clough, Tolland, Conn is the 
manufacturer 
——_——_--—__—_ 


Turret Screw Machine with Chasing Bar. 


In our issue of December 27th we pub 
lished an illustration of a turret head screw 
machine made by Alfred Herbert, of Coven 
try, England 

The tool which we now illustrate is some 
what similar, except that the rod feed is not 
used, but in its place a chuck; there are 
back gears and a chasing bar, as shown. It 
is intended for heavier and somewhat differ 
ent work from that for which the previously 
shown machine was designed, and may have 
fitted to the spindle any form of regular or 
special chuck for holding castings or forg 
and it will also make screws or studs 


ings 
from the end of a bar. The machine swings 


work 12 inches diameter 


———_ +. 
Joule—The Conservation of Energy. 
*It is unnecessary to repeat the oft-told 


tale of how the pioneers of the great gener 
called 


Energy, were for a time ignored. 


alization, now the Conservation of 
German 
physicists turned away from Mayer. Eng 
in unintel 
But the year 1847 
in the history 


Joule himself, for the first time, 


land would not hear, or listened 
ligent silence, to Joule. 
was an epoch of science, 
claimed the 


full extent of the territory he had conquered. 
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newspaper men for failing to recognize the 
importance of views that were rejected by 
many of the best-known scientific authori 
ties, but the theories which in April were 
hawked from one provincial editor to an 
other, found in June, when the British As 
met at an advocate who 
told the 
the circumstances were 


sociation Oxford, 


compelled attention. Joule has 


All 


story himself. 


\ 





BENCH SHEAR, 


depressing. An earlier paper read some 
vears before, had attracted little notice. The 
chairman, perhaps on this account, sug 
gested that the author should be brief. No 


discussion was invited. In a moment the 
meeting would have passed to other busi 
ness, and the enunciation of his views would 
once more have failed ‘if a young man had 
not risen in the his intelli 


gent observations, created a lively interest 


section and, by 


Janvary 17, 1895 


tives built in 1893. Three companies, build 
ing nearly 90 locomotives in 1898, did not 
turn a single new 1894 
Of the totals show 
such a great decrease, it is not to be expected 
that any manufacturer would be for 
tunate enough to build anything like his 
previous year’s work. 


out locomotive in 


course, when general 


one 


As a matter of fact, 
no one company built half as many locomo 
tives in 1894 as in 1893, and only the smaller 
builders were able to keep within a third of 
the output recorded for 1894. 

These figures are unprecedented in loco 
motive building in the United States. Going 
back five years, we get the following record 
of locomotives built in the United States : 
In 1894, ten companies built 695 locomotives 


(three built none); in 1893, fourteen built 
2,011 ; in 1892, thirteen built 2,012; in 1891, 
thirteen built 2,165; in 1890, fifteen built 


2.300. 

It is to be noted that over 80 locomotives 
of the total Lumber built in 1894 were built 
for export. 

--- 


The Cult of Keely. 


A writer in the New York Times says: 
A recently-established quarterly whose raé- 
son d’étre seems to be the re-establishment 
of the cult of Keely (he of the motor), which 
has sadly fallen off recently, publishes a re- 
view of what it ‘*A Remarkable 
Book,” being nothing else than an account 
of the said Keely’s life and *‘ inventions,” by 
one of his ardent disciples. 


terms 


From this we 
obtain the interesting information that the 
Philadelphia sage made a great mistake by 
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‘On the 28th of April, 1847,” says his biog 
rapher, “Joule gave a popular lecture in 
Manchester, at St. Anne’s Church Reading 
Room,” and chose this opportunity to de 
liver ‘‘the first full and clear exposition of 
the universal conservation of that principle 
now called energy.” 

The local press would at first have noth 
ing to do with the address. ‘‘One paper re 
fused to give even a notice of it.” ‘*The 
Manchester Guardian would, as a favor, 
print extracts to be selected by themselves.” 
Finally the Manchester Courier, after long 
debate, promised to insert the whole as a 
special favor, not to Joule, but to his brother. 

Of attach to the 


course no blame can 


~ 


“REW 





MACHINE WITH CHASING BAR 


The 
The result was that the 
paper created a great sensation, and from 
that moment the tide of opinion turned.— 
The Fortnightly Review. 

—_ —— 
Locomotives Built Last Year. 


in the new theory. 
William Thomson.” 


young man was 


have 
fallen off tremendously in the past year, ac 
cording to our reports of the output of the 
various contracting works. 


Locomotive building is shown to 


The decrease in 
the number built is fully two-thirds, as com 
pared with the Reports 
from thirteen companies make the total 695 
locomotives for 1894, against 2,011 


previous year. 


l6como 





devoting himself to invention instead of to 
He now abandoned the 
former pursuit and betaken himself to the 
latter. This is, in one sense at least, a happy 
move. People demand something tangible 
from an inventor ; when he announces that 
he has devised a machine that will move a 
mountain with a teaspoonful of water, they 
naturally ask to see it work, and if it fails to 
work they are apt to call him a fraud. But 
with a discoverer it is quite different. All 
he has to do is to announce that he has found 
anew form of force, and he will be quoted 
by the papers and attain « certain standing 
with the public. 


discovery. has 


Of course, scientific men 
will demand something better than this ; 





=. 
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but they form an inconsiderable part of man 
nd and may safely be neglected. The only 
rouble with all this is that there seems to be 
money in it. An inventor can issue 
tock ; a discoverer can scarcely do that. 
Perhaps Mr. Keely is preparing for a lecture 
ur, in which case a long-suffering public 

; to be heartily commiserated. 

etal 
Wages on a Railroad. 


— 





A recently issued report of the New York 
entral Railroad gives some information 
bout wages. Sixty-nine general officers 
receive an average of $6,030 a.year. The 
lass that draws the next highest average 
iy are the locomotive engineers, who aver- 
e $1,220 each. Conductors have averaged 
ring the past year $951. The general 
fice clerks have $808 each, and then come 
e employes on the floating equipment, 
vho have $704 each. Mechanics and helpers 
n the road receive about $664, and firemen 
nd wipers $646. Station agents get 3633, 
nd trainmen, other than engineers, firemen 
nd conductors, have the same wages. 
Roadmasters and track foremen average 
3609, and telegraph operators have $600. 
Station men, other than agents and teleg 
iphers, average $565, and mechanics and 
ielpers in the shops are paid $523. Switch 
nen, flagmen and watchmen receive $500; 
shopmen, other than mechanics and helpers, 
make about $460, and trackmen have $419. 
The most numerous class on the road are 
the station men, other than agents and tele 
eraph operators, of whom there are 5,314. 
Next come the 4,379 trackmen, 3,516 me 
chanics and helpers in the shops, and the 
2.523 switchmen. 





—-_ 
A Machine *’ -p Fire 


ardons «& 
Oliver. Clee sand, Ohio. write us: We 


Under date of sanuary 7th 
regret to sanonuce that our shop was entirely 
stroyed by fire on the night of January 
All of our patterns were lost, but the 
er pu f the tracings, which were con 
ied in safe, were comparatively un 
ijured. We secured temporary quarters the 
next day at 122 Water street, and have two 
iraftsmen and two patternmakers at work 
again. Orders for the larger part of our 
machinery have already been placed, and 
the balance will be ordered within the next 
ten days. We expect to secure permanent 
quarters during the coming week, and hope 
to commence shipping again before February 
ist. While our insurance will nearly cover 
the loss on machinery and tools, it cannot 
protect us from our loss of note-books, cata 
logs, memoranda, etc., the accumulation 
of nearly 15 years. We shall esteem it a 
special favor if our friends will forward us, 
is soon as possible, copies of their circulars 
und catalogs, and such photographs as they 
can spare. 
——— 
Comparison Between Lathe and Grinder. 





An English tool builder states in ‘‘the 
deadly parallel” the advantages of grinding 
over finishing lathe work in the lathe as 
follows : 

LATHE, 

The live center of the lathe is invariably 
more or less out of truth, which leads to 
trouble when a piece of work is turned end 
for end. This source of inaccuracy is fa 
miliar to every turner, and renders the 
production of a true spindle a practical im 
possibility. 

Any inaccuracy in the lathe spindle is re- 
produced in the work. 

A lathe tool will not cut unless there be a 
ertain amount of pressure, and, on small 
work, this produces springing and conse- 
quent irregularity. 

In all lathe work any lack of uniformity 
in the density of the work causes a corre- 
sponding variation in the accuracy of the 
result. 

Filing work whilst revolving, which is 
the usual method of attempting to obliterate 
the irregularities of lathe work, produces a 
surface which is neither true nor round, and 
the subsequent use of emery in some form 
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rapidly wears out the exposed slides of the 
lathe, and still further reduces its chances 
of doing accurate work. 

On hardened work the lathe is useless, and 
in many cases where hardened spindles or 
bushes are desirable, the lack of means to 
produce them leads to the substitution of 
soft work. 

Where each lathe is required to finish its 
own work, it is imperative to employ highly 
skilled labor, and the responsibility for any 
imperfect work is difficult to bring home to 
the man really in fault. 


GRINDER. 

In the grinder the work revolves on dead 
centers, so that the work may be turned end 
for end without disturbing its truth 

The spindle of the driving head in the 
grinder remains fixed, so that should any 
such inaccuracy exist it could not affect the 
work. 

An emery wheel requires only an infinitely 
small amount of pressure. 

The cutting power of an emery wheel is 
not affected to any appreciable extent by 
such variations of hardness or density. 

The surface produced by the grinder is 
uniform and true, and is susceptible of a 
high polish. The machine is specially con 
structed for preventing the access of emery 
dust to the slides, which consequently re 
main in good condition for years. 

The grinder operates with the same ease 
on hard as on soft work, so that hardened 
spindles, etc., may be employed where de 
sirable at a cost but slightly in excess of 
soft. 

The grinder finishes the work of many 
lathes, and takes the responsibility as re 
gards size and finish. The lathes simply 
rough out the work for the grinder, and a 
less skilled, and consequently less expensive 
grade of labor can be employed on the 
lathes. 


—- om 


Why Does a Bicycle (or a Broomstick) 
Stand Up? 


By H. M. Norris 


The subject now under discussion in the 
columns of the AMERICAN MACHINIST, 
‘Why Does a Bicycle Stand Up?” is one 
in which I am greatly interested 

In a paper read before a meeting ot 
mechanical engineers, and afterwards re 
ported at great length in Nature, Mr. C 
Vernon Boys claims that the stability of the 
bicycle is due to the same principle as that 
of a top in action. Another writer likens 
the principle of a bicycle to that of a gyro 
scope. Some say it is like that form of 
gyroscope which Sir William Thompson 
calls a gyrostat. Others, like Mr. Begtrup, 
attribute it to the principle embodied in 
Newton's first law, *‘ A body in motion, if 
left to itself, will continue to move in a 
straight line forever;” while Mr. Oberlin 
Smith endeavors to point out the connecting 
link between a man on a wheel and one 
astride a door eating apples. 

If a broomstick will stand up when leaned 
against a house; if it will stand up when 
stuck in a mud bank; if it will stand up 
when balanced upon the end of one’s finger, 
or his nose; why then is all this mystery 
about the standing up qualities of a bicycle’ 

A bicycle will stand up when leaned 
against a house. It will stand up when 
stuck in a mud bank. And it will also 
stand up when balanced like a broomstick. 

Mr. Begtrup says, ‘‘ The stability of a 
rolling wheel does not depend on human 
skill or instinct—it will stay upright whether 
there is a human being on top of it or not ; 
the upright position is the natural position 
for a rolling wheel.” From this statement, 
it is very evident that Mr. Begtrup has 
never tried to ride a unicycle, or he would 
have long since had it knocked into him, 
and by no means gently, that the down 
right-quick position is the natural one for a 
wheel with a man on it. 

A unicycle is, of course, far more difficult 
to ride than a bicycle, bat the principle of 
the one is the principle of the other, and 
both principles analogous to the principle of 
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balancing one’s self on a pair of stilts. On 
a unicycle the rider pedals forward when 
falling forward; backward, when falling 
backward. And when he starts falling to 
the right, he turns hes irheel to the right; 
when to the left, he turns his wheel to the 
left. The writer has ridden many miles on 
one wheel, and knows whereof he speaks 

In the case of the bicycle, the rider need 
only guard against falling to the right or 
left, and hence the ease of ** standing still 
when the front wheel is turned at an angle 
to the rear one. When the machine starts 
to fall tothe right, the rider pedals to the 
right ; when to the left, he pedals to the left 
Likewise, a boy on a pair of. stilts steps 
forward, when falling forward, and back 
ward, when falling backward, The principle 
in each and every case being identical—the 
point of support always being kept under 
the center of gravity 

If A and B, Fig. 1, represent the two 
points of support of a bicyele in equilibrium, 
then the center of gravity must fall on the 
base line A B. But if we consider that the 
bicycle is in the act of falling, and that it 
has tilted over until the center of gravity 
has reached a point C, then the front wheel 
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must be turned to the right until its point 
of support is again in line with the points 
Band C. 

Since the velocity of a body moving under 
the influence of gravitation varies as the 
square root of the hight from which it has 
fallen, a wheel 60 inches high will only be 
tilting over at the rate of about 5,000 feet 
per hour when 6 inches out of the perpen 
dicular. To keep the points of support 
under the center of gravity, the bottom 
of the front wheel need only move to the 
right or left a trifle faster than this slow 
rate. If the bieyele begins falling to thi 
right when going at the rate of eight miles 
an hour, it is only necessary to turn the 
handles about seven degrees to the right ; 
when going four miles an hour, about four 
teen degrees ; and two miles an hour, about 
twenty-eight degrees. Hence, the greater 
the speed, the less the angle ; and the slower 
the speed, the more the handles must be 
turned. 

Mr. Beach says, ‘‘It is much easier to 
keep one’s balance with the feet on the 
pedals, than when coasting.” I do not 
think this is so, for the higher the legs are 
held, the higher the center of gravity is 
raised, and the greater the stability of the 
machine. Just as a broomstick is casier to 
balance on the finger than a match, so is a 
wheel with a weight in the saddle easier to 
balance than a wheel with a weight under 
the saddle, and the higher and heavier the 
weight, the less the danger of falling. When 
passing a point 6 inches out of the perpen 
dicular, a weight on the end of a 2-foot rod, 
Fig. 2, will be tilting over at a rate repre 
sented by the line a 6, while a weight on 
the end of a 5-foot rod will pass the 6-inch 
point only at’a rate represented by a’ 0’. 

Referring again to Mr. Begtrup’s article, 
we find he says, ‘** When a bicycle rider 
runs down hill he has nothing to do but to 
keep his wheel steady.” This is entirely 
true when going at a high rate of speed ; it 
being only necessary to turn the handles 
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when riding at a moderate or slow speed. 
Riding at a high rate, say, a mile in less than 
three minutes, a bicycle will keep straight 
on even if both hands and feet are removed, 
And as the speed slackens, equilibrium can 
still be maintained by inclining the body to 
the right or left. This does not seem strictly 
in accordance with what has gone before, 
but the conditions are different. Generally 
speaking, and as the world understands it, 
a bicycle is balanced by means of turning 
the handles to the right or left; but when 
a high rate of speed is attained, inertia plays 
tt most important part in its stability, the 
inertia opposing the curvilinear motion, and 
hence holding the wheel indynamical equilib 
rium. The truth of this statement is 
further demonstrated by the trick of drop 
ping out of the saddle while the wheel is in 
motion, and picking up an object from the 
ground while the wheel runs ahead until the 
rider catches it and vaults into the saddle ; 
this can be done without materially altering 
the course of the wheel 

Overlooking the inconsistency ef compar- 
ing a single wheel resting upon one point 
with two wheels fastened together and 
resting upon two points, the writer would 
sum the matter up by saying that Mr. 
Begtrup’s theory is correct for certain con 
ditions, and that Mr. Smith’s theory is correct 
for certain other conditions; the conditions 
being based upon the rate of speed at which 
a bicycle is going 














The Berlin Tron Briige Co., of East Berlin, Conn., 
are putting up a large iron bridge at Collinsville, 
Conn 


A.T. Wing & Sons, Old Town, Maine, will com- 
mence work upon the foundation for their new 
mill early next spring. 

The Livingston Manufacturing Company will 
erect a plant at Rockland, Maine. The main build- 
ing is to be 70x72 feet in size. 

The Naugatuck Manufacturing Company has 
been organized at Naugatuck, Conn., to develop 
any and all process s for the working of metals. 
The capital stock of the company is $10,000. 


The new car barn for The Lehigh Traction Co., 
at Hazelton, Pa ,is to be built by The Berlin Iron 
Bridge Co ,of East Berlin,Conn. The same com- 
pany have a contract for the new power house for 
The Keene Gas Co., at Keene, N. H 


We have received from the Foster Engineering 
Co., Newark, N J, a oamphlet entitled * Facts 
Worth Knowing About Pressure Regulators, Re- 
ducing Valves and Pump Governors.”” The title is 
accurately descriptive of the pamphlet, and it will 
be found interesting and valuable to those con- 
nected with steam plants. It is sent to those in- 
terested on application. 

We have received from A. Wells Case, Highland 
Park, Conn., a finely gotten up catalog illustrating 
and describing the Case improved propeller wheels, 
which seem to be made particularly for small 
ciasses of vessels, such as yachts, launches, etc., it 
being claimed for these wheels that they will give 
greatly increased speed over other forms. The 
catalog is sent to those interested on applica- 
tion 

A new company hax been organized in St. Albans, 
Vt., forthe purpose of manufacturing boxes and 
box machines, with a capital of $10,000. Calvin B. 
Southard is president; Warren J. Foss, treasurer; 
L. D. Mathews, secretary; Calvin B. Southard, 
Warren J. Foss and L. 0D. Mathews, directors. The 
intention of the company is to make box shooks 
of any dimensions that may be wanted, and do a 
general woodworking business. 


It is stated that the factories of Wallace 
& Sons, in Ansonia, Conn., will not shut down 
indefinitely as has been stated. The factory for- 
merly employed 1,000 hands, and has been employ- 
ing 500 for a few months since the failure and 
change of management. If the Wallaces gain con- 
trol, the business will go on, otherwise the plans 
cannot be definitely stated. It is said, however, 
that the factory willin no case shut down indefi- 
nitely. 

We have received from the Meriden Machine 
Tool Co., Meriden, Conn., their new 1895 catalog 
(standard size 6 by 9 inches). It contains ilustra- 
tions and descriptions of their specialties in the 
way of forming lathes, turret lathes, floss silk 
winders, etc., and will be found interesting and 
useful to those who are connected with the produc- 
tion of quantities of duplicate work, such as these 
machines are adapted for. It is sent to those inter- 
ested upon application. 


The Lodge & Davis Machine Tool Co., of Cinein- 
nati, Ohio, have just received an order from The 
Vulcan Maschinenfabriks-Actien Gesellschaft, of 
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Wien, 
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Austria, for several of their engine lathes to 
driven by direct connected motors 
cern is one of the leading manufacturers of Wien 
and are in the center of an extensive electrical 
manufacturing district. They propose to do away 
with overhanging shafts, pulléys, éte., and 
all their tools to be driven exclusively by motors 
The Lodge & Machine Tool Co. state that 
they are receiving quite a of inquiries 
from Germany for motor-driven tools, and that 
there seems to be an unusual amount of interest 
manifested in this new system, 
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The Tradesman, Chattanooga, Tenn., 
port on the industrial condition of the 
the week ending January 7th, reports that the 
condition of business, as shown by the January 
settlements, is quite satisfactory. Collections are 
good, and terms of credit bave been well main- 
tained. Coal miners report increased demand for 
their output, and firmer prices. The Soutbern iron 
manufacturers are still increasing the volume of 
their business, with favorable prospects. New 
textile mills, some on a large scale, are reported. 
Among the important new industries organized 
or incorporated during the week are: A 25,000 
spindle cotton-mill at Alabama City, Ala., by the 
Dwigbt Manufacturing Co.,of Chicopee, Mass.; a 
$150,000 cotton-mill at Dallas, Texas; a $250,000 
naval stores company at Savannah, Ga, and lum- 
ber companies, each with $100,000 capital at Val- 
dosta, Ga., and Lodi, Texas. An asphalt mining 
company with $50,000 capital is reported at Saint 
Jo, Texas; a $20,000 factory at Moss Point, Miss.; 
brick works to cost $20,000 at San Antonio, Texas, 
and a $10,000furniture factory at Houston, Texas. 
Thereare also reported an electrical plant at Beau 
fort, 8S. C.; fertilizer works at Dry Bridge, Va.; 
flour and grist-mills at Hall’s Mills, N. C.; Field, 
S. C.; Pinewood, Tenn., and Cranks, Va., and ice 
factories at Raleigh, N. C., and Wheeling, Va. A 
foundry and macbine shop will be built at South 
Boston, Va.; a moss factory at Lake City, Fla.; 
phosphate works at Ocula, Fla., and woodworking 
plants at Alberton, Ala.; Jonesboro, Ark.; Pa- 
chuta, Miss.; Huntiogton, Tenn., and Rockdale, 
Texas. The enlargements for the week include 
machine works at Chattanooga and Harri- 
man, Tenn., an electrical plant at Fort Worth, 
Texas, and cotton-mills at Laurel Hill, N. C. 





Machinists’ Supplies and Iron. 





New York, January 12, 1895. 


Iron—American Pig—We quote standard brands, 
$12 to $12.50 for No. 1: $11 to $12 for No. 2, 
and $10.50 to $11 for No. 2 Plain. Southern brands, 
$11.25 to $11.50 for No. 1; $10.25 to $11 for No. 2: 
$10 to $10. SO for No.3 : $10.50 to $10.75 for No. 1 
soft; $10.25 to $10.75 for No. 2soft; and Foundry 
No. 4, $9.50 to $10. 

Antimony—The market is firm with higher 
prices. We quote L. X., 8440. t6 8%c.; Cookson’s, 
Yo. to 94c.; Hallett’s, 7.30c. to 7.35¢c.; and U. 8. 
Fren¢h Star, 8e. 

Lard Oil—Prime City we quote at 55c. to 56c. 

Copper—The market is steady with an increase 
of business. Lake Copper is quoted at 10c. Cast 
ing Copper is held at 9c. 

Lead—The market is active and shows a de- 
cided improvement. We quote 3.10c. to 3.124¢c 
for New York delivery; buyers bid up to this 
price. 

Spelter—The market is dull 
quoted at 3.30c. 

Tin--The market is easy. 
transacted at 13.35c. to 13.45c. 
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* WAN TED* 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed lo our 
care w nd be forwarded. 
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Young machinist wants pos, H. E. Beck, Belle- 


fonte, Pa. 
Draftsman, four years’ experience, is open for 
engagement. L., 817 N. Eighth St., Philadelphia, Pa. 
Wanted—A situation as foundry foreman. Ad 
dress Founder, care J. W. See, Hamilton, Ohio. 
Patternmaker wants position; best of references 
given. Address J. H., care AMERICAN MACHINIST. 
Pos. Wanted—By a first class machinist, drafts- 
man & athor. mechanic. Box 93, AM. MACHINIST. 
Mech. draftsman wants position; good refs. N. Y. 
preferred. Box 94, AMERICAN MacuINIST. . 


Wanted—Sit. by chief draftsman & designer; 15 
years exp. in shop & drawing room, versed in mod 
methods & shop practice. Box 91, Am. MACHINIST 


Wanted—To increase our force with 3 or4 good 
machinists, and 2 molders, to work on steam en 
gines; shop located in Western Penna. Address 
*Increase,”’ care of AMERICAN MACHINIST. 


Wanted —Exp'd mechanical draftsman for detail 
shop drawings ; state exp., & wages expected ; per- 
manent work for active, competent man. The West- 
ern Gas Construction Co., Fort Wayne, Ind. 





REDUCING VALVES 


For reducing and maintaining an even steam, air or water 


pressure. 


These valves have been on the market for years, and 


are used by all the best and largest steam plants of the world. 


MASON REGULATOR £0., Boston, Mass. 
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CARRIAGE &WAGON MANFRS. 
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PRACTICE and THEORY of the INVECTOR, 


By STRICKLAND L. KNEASS, 


37 Illustrations. 8vo., Cloth, $1.50, 


JOHN WILEY & SONS, 


NEW YORK. 











Ready Made Iron Gears. 
Ready Made Brass Gears. 
Seask Made to Order. 
Gear Cutting. 
1895 Gear Book, Free. 
Treatise on Gears, $1.00. 
GEORGE B, — 
Soomane. Eee 

nd 126 South Tith St., 
Philadelphia, Pa., 
and 86 Seneca St., 
Cleveland, Ohio. 


GRANT 


GEARS 





DO YOU USE FORCES? 


BUY THE STURTEVANT FORGE. 


Send for Catalogue No. 77—50 Pages. 
STURTEVANT Co. 


B. F. 


NEW YORK. PHILADELPHIA, 





CHICAGO. LONDON, ENG. 





BOSTON. 
M ACHINER 
For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 
For Machines or Information address the 
Manufacturer, 


§. W. GOODYEAR, Waterbury, Conn. 





SEND FOR GATALOQUE. 





Menumeturers of Set, Cap & 
Machine Screws, Studs, etc. 





ORING AND TURNING MILLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. 


New York Office, 86 LIBERTY STREET. 


BRIDCEPORT, CONN. 


L 
must nave 





Wanted—A No.1 foundry foreman, who under- 
stands his business and can manage and hold his 
men, and get work out cheaply. Modern meth 
ods. In answering, state full particulars. Address 
Andrews, care AMERICAN MACHINIST 


Wanted at Cleveland, Ohio—Foreman for small 
machine shop working on repair work; applicant 
prac. experience with fair education 
Address in his own band writing, stating age, exp., 
education & wages expected, Box 92, Amer. Macu 


Wanted—Five first-class tool makers, accustomed 
to light work such as sewing machines, watches, 
bicycle tools, etc.; none but experienced first class 
workmen with good references need apply; steady 
employment and good wages. The National Cash 
Register Co., Dayton, Ohio. 


Wanted, immediately—First-class foreman for 
blacksmith shop running 15 fires; must be expert in 
all kinds of blacksmith work & hard’g tools, dies, 
etc.; none but first-class man need apply. Ad 
dress, stating exp. as foreman & wages expected, 
John Kruesi, General Manager General Electric 
Co., Schenectady, N. Y 


The head designer and draftsman in a large 
machine shop desires evening employment in N. Y. 
City of any kind or description; steam, electric, hy 
draulic, tools or general machme work; parties 
rushed with work or wishing assistance in working 
out mechanical problems for the shop, patent of 
fice or courts can have competent assistance by 
addressing Experience, AMERICAN MACHINIST Office. 








+ MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head ai 
35 cents per line, each insertion. Copy should be sent t 
reach us not later than Saturday morning for the ensu 
ing week’s issue, Answers addressed to our care wih 
be forwarded, 





Cheap 2d hd lathes & planers. S.M. York,Clev’d,O. 
Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 
Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 
Thermometers given mechanics. C. Hess, Clev'd, O. 





For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 


models and wee 
Newark, N. 


mach’y to order; 
O. Chase 


Light and fine 
trical work specialty. E 


Wanted—A purchaser for a good key-seater, by 
Mitts & Merril, 913 Tilden Street, Saginaw, Mich. 

Wanted—To buy good second-hand tools. Box 
83, AMERICAN MACHINIST. 

“Draftsmen’s combination triangles clean, trans 
parent, tough.”’ D. J. Kelsey, New Haven, Conn. 

Model Locomotive Castings. Latest design. G. H. 
Olney, 163 Herkimer street, Brooklyn, N 

For Sale—A first class key seater, new. _Address 
Mitts & Merrill, 913 Tilden St., Saginaw, Mich. 


Cheap Boerty new, Schaeffer & Budenberg tach- 
ometer. Address Box 90, care of Am. MACHINIST. 

Wanted—2: hand mode 4 18’ or 20” lathe, 10 foot 
bed. Box 360, Dolgeville, N. 


Wanted—A set of engine patterns from 5 H. P. to 
50 H. P.; give full description and price. The Mid- 
dletown Machine Co., Middletown, Ohio. 


Wanted—To correspond with any one in need of 
a first-class key-seater, Address Mitts & Merrill, 
No. 913 Tilden Street, Saginaw, Mich. 


Every mechanic should have & copy of “ Pocket 
Primer of the Air Brake.” Sent to any address 
for 50 cents. W. 8S. Rogers, Buffalo, N. Y 


Wanted—The address of a firm for steam laundry 
supplies. Send particulars to H. H., care of J. Pio- 
trowski, a co-advertising agency, Warsaw (Poland), 
Senatorska 26. 


Designing and drafting done at home by two 
mechanical engineers of large experience in me- 
chanical and electrical work; new ideas worked 
out. Address M.8., AMERICAN MACHINIST. 


Wanted—To hear from responsible parties who 
want marketable tools or machines built in first- 
class shop and sold on royalty. F. F. Hemenway, 
care AMERICAN MACHINIST, 











THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


EANE STEAM PUMP CO., 


HOLYOKE, MASS. 





ARE THE FINEST STOCK 


CRESCENT 


PITTSBURG, 


CHICAGO, 


CRESCENT SPECIAL DRILL RODS 


KNOWN FOR SMALL TOOLS. 


STEEL CO., 


NEW YORK. 





FINE MACHINE 


POEEEOEERUUTED EE EE EEL EEELENL| 


“ Lightning” and ‘Green River’’ Screw Plates, Dies, 
Machines for Hand and Power, Punching Presses, etc. 


WILEY & RUSSELL MFG. CO. - 


RELIEVED TAPS. 


Tap Wrenches, Bolt Cutters and Drilling 
SEND FOR CATALOGUE, 








Greenfield, Mass. 





BOSTON: 11 & !3 Oliver St., 


"R, MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able torun at GREATLY INCREASED SPEEDS, FEWER GBINDINGS. No WASTE in redressing. 


SOLE REPRESENTATIVES IN THE UNITED STATES. 


B.M. TONES & CO., 





BORING AND 


TURNING 
MILLS, 


4,5, G6 ft Swing 
H. Bickford, 


LAEEPORT, N. #. 







NEW YORK: 143 Liberty St. 
oe LIGHT RIGHT “were 
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Faries’ Patent UNIVERSAL LAMP HOLDER. 

Several styles and sizes. Ask your dealer for them or write 

direct to FARIES MANUF’G CO., Decatur, Ill. 

Catalogue free. 

MARE YOUR TOOLS WITH A STEEL STAMP. 

XWe OA\O STAMP W's) 
123 CHAMPLAIN ST. 
CLEVELAND. OA/O. 

SEND FOR PRICE List NO. 4. 















910 24 in. Sin. 


: mat 
Modern Design. _ po 
Valuable Features. 


CATALOGUE FREE. 





Here’s a Lathe 


We’re Proud Of 


And what’s better, our customers are always 
highly pleased with our tools; the workmanship, 


erial and finishare of the highest order, whi e 
designs are the latestand most approved. We 
quoting specially low prices just now. Our 


anaes will tell you all about our tools—sent 
ree 


SEBASTIAN LATHE Co., 
117-119 CULVERT ST., CINCINNATI, OHIO. 





FOR LAGGING LOCOMOTIVE BOILERS. 





We are prepared to take Contracts for applyi 


United States. 








87 Maiden Lane, NEW YORK, 


ASBESTOS CEMENT FELTING, 


Samples and Descriptive Price List Free by Mail. 


Steam Pipe and Boiler Coverings in any part of the 


H.W. JOHNS MANUFACTURING CO., 













ng 


87 MAIDEN LANE, 
NEW YORE 











Engineers, Architects and 








Janvary 17, 1895 AMERICAN 





MACHINIST 


On 
ws) 





DON’T ACCEPT ANY SUBSTITUTE FILE. 
INSIST ON HAVING 
NICHOLSON. 









VARIETIES FILES 
{X. F.) & INCREMENT CUT FILES. 





ré BERLIN IRON BRIDGE CO. 


Office and Works, 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS, M, JARVIS, Pres. and Chief Engineer. 
FRANK L. WILCOX, Treasurer, 


BURR K. FIELD, Vice-President. 
GEO. H, SAGE, Secretary. 


Builders of 
‘sSulpling 
pue soSpiig [903g pure uoly 





The above illustration, taken direct from a photozraph, shows the interior of an Tron Foundry designed 
and built by us for The Farrel Foundry and Machine Co..at Ansonia, Conn. The building is 129 feet 
in width by 302 feet in length. The wings are 80 feet and 43 feet re spective aly, and the central! por- 
tion is 56 feet in width. The central portion of the building is controlled by a hydraulic 
traveling crane, with a travel the full length of the building, and is also arranged with jib 
cranes for delivering material from the traveling crane tothe cranes in the wing trusses. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 


Special Sorews and stus The Aurora Tool Works |= 
in Brass or Steel, AURORA, IND, 


BUILDERS OF 


UPRIGHT 


RADIAL 
DRILLS. 








Gear Cutting, Sheet ing, Sheet Metal Stamp- 
ing, Automatic Machinery built to 


order. — sampie or drawing for 
estima 
a SITTMANN & PITT, 
353 ADAMS ST., BROOKLYN, N. Y. 
COMBINED DRILL AND COUNTERSINK 
FOR CENTERING LATHE WORK, 


a ES A 6 
PROVIDENCE.R.I. U.S.A. 











These Goods are for sale by CHAS. CHURCHILL & CO., 
L’t'd, 21 Croas St., London, England. 





REDUCED PRICES oF LECOUNT’S STRAIGHT TAIL bog. 


INCH. PRICE. No. PRICE 

- g 7 : ‘4 .. $0.60 10 .. ... $1.88 
EE ee ie 11....2 . oa 
a ee a ee ee 
eeo4 1%.... .80 18....84§... 1.80 
ce? oe 6....04... |e pee 
© SE, 6....3 95 15 ...44% ... 2.7 
ae Fe -. eee 
ae eC 17....5%.... 4.00 
2@ 9 ...2 1.20 = 2... aa 
1 Set to 2in. 7.80 Full Set.. 81.10 


C. W. LeCOUNT, Seuth Norwalk, Conn. 








BETTS MACHINE COMPANY, 
MACHINE TOOL BUILDERS, 


WILMINGTON, DEL. 












o 2. ARMSTRONG BROS TOOL CO, Crt rago, ILL. 
=» Gentlemen:- e have your favor of ti » 18th inet 

( ene — Sn) The Lathe To ols we bought of you are satistactors 
\) ——— en . to us and we do not think the ey can be improved 


Patent applied for. 


t ARMSTRONC TOOL HOLDERS. 


THE SNOW STEAM PUMP WORKS, 


upon in any way. Yours truly 


MANUFACTURED ONLY BY 


ARMSTRONG BROS, TOOL CO., 76 Edgewood Ave., 


8 . 
CHAS. CHURCHILL & CO., Ltd., London, Eng., Agents, ‘abil a 






Lathe and 
Planer 


Burra ty Y. April 2Ist, 1892 
A.© CHRISTENSEN , Supt, 


hicago, 
end for Circulars. 














FOR 

TOOLS, | icy, eas oo 
DRILLS, | ‘wm. Jessop & SONS, LTD. 
DIES, &6. J seas at 1893. 











HOLMES TURRET TOOL HOLDER. 


No. 1 Diam. 434’', tool slots 44 x 1% $20. 
“ 1% 7) 414", “ “ 54 x 1% 20. 
i 2 “ 6%"’, “ “ 54 x 1% 82. 


Extracts from customers’ 
letters : 

“Fualy up to your recom- 
mendati« on,” 

* As it takes regular lathe 
tools there is noexpense in- 
fitting up for ordinary jobs ’ 

‘Frequently makes the en- 
gine lathe the equal of a 
screw lathe.” 

If your dealer don’t handle 
them we will send O. O, D. 
b~ prepaid east of Missouri river, 


HOLMES TURRET TOOL POST 60., 


226 La Salle St., Chicago, III. 


BORLER'S STYRIAN TOL STEELS 


Fine Quality for Shop Tools. 
Extra Quality for Expensive Tools. 
Specia! for Boring and Turning Hard Metals, 
** BOREAS”’ SELF-HARDENINCG. 


HOUGHTON & RICHARDS, °°Scenrs'°*™ 


148 & 150 Oliver Street, BOSTON. 
Foot power 
Star # Screw Cutting 
Automatic 
Lathes Cross Feed 
9 and 12 inch Swing. 
New Designs. Novel Features. 
Send for Catalogue B. 


SENECA FALLS MFG. COMPANY 
687 Water St., Seneca Falls, N.Y. 











“POCKET” VERNIER CALIPER. 
INDISPENSABLE TO MACHINISTS. 


4 inch No. 5 with 1% hardened Jaws, reads 1é6ths, 32ds, 64thea * 
and 128ths, sent by registered mail, 


Warranted aceurate 
metric system, 2.50. and satisfactory. 


Ask your dealer for my tools. Catalogue free. 


Any graduation, also 





EK. G. SMITH, - - Columbia, Pa. 





NO REY SEATING. 


cunAryr in MARKET. pice the 
MPLEST and BEST 
SENT ON TRIAL. 
Can be attached or removed in a few seconds without 
injury to shaft or coupling. Send for discount and 
Mlastrated Price List of 40 sizes, 


R. J, STUART’S FOUNDRY AND MACHINE WORKS, 
~ NEW HAMBURGH, N, Y. 





in Beve PATENT Scarer ene WEDGE COUPLING. 








W. D. FORBES & Co., 


BINDINC POSTS, CONTACT BUTTONS 


AND 


ENCINEERS, 


1300 HUDSON STREET, HOBOKEN, N.J. 


ALL ELECTRICAL MACHINE WORK. 
(TWO BLOCKS FROM 14TH ST. FERRY.) 


FINE MACHINE WORK, 


LICHT FORCINC, 


DRAUCHTING AND DESICNINC. 





FITCHBURG TOOLS. 


SEND FOR OUR LIST OF 
Pl Good Second-Hand Tools. 
- 


US 
QUOTE you. 











Horizontai Boring and Drilling Machine. 
oe 


CHATTANOOGA DOUBLE STRENGTH |, MANUFACTURERS — 
You Want Power. small. For rent, 


57,000 sq. feet of floor space—will split up to suit 
tenant—Building new—8 stories—factory construc- 
tion—exterior windows to each floor—Gas, Electric 
® | light and power—elevators—rent and insurance low. 








Liphten, Better and Cheaper than fog, | ———memris hone hte Pons 
Qval Bushings, Nailed Segments, 


THE NEW FOX 
ALARGE STOCK CARRIED BY 


Universal Trimmer 
COOKE & 00,, 
163 & 165 Washington St., 


an accurate adjust- 
NEW YORK. 


ment of the gauges. 
Cavnot be set wrong. 
MENTION THIS PAPER, 


Work must be correct. 
Time saved in Pattern- 
making and all wood- 
working. 
CATALOGUE FREE! 
| FOX MACHINE CO., 
325 Nor. Front St., 
Grand Rapids, Mich. 


135 Finsbury P. 
London aglak” 















































ee tie 
(| Heavy Be, 
CASTINGS |, 104, BuILDERS IRON FOUNDRY 
Accurate USS. Provipence-R.I 
J actiine WoRK iia 
eee DS a 


































SLOW SPEED, 


BEST 
POSITIVE unenanenen, 
a" CONSTRUC- 
BALANCED. TION. 





P.H.& F.M.ROOTS, Manufacturers, 
CONNERSVILLE, IND. 
Chicago Office: 1405-10 Manhattan Building. 


8. S. TOWNSEND, Gen. Agent.) 163 & 165 ~as n St. 
COOKE & CO., Selling Agents. NEW 
In Writing Please Mex:tion This } ordi 








ROOT’S FORCE BLAST ROTARY BLOWER. 


For Fousesies. SMITH SHOPS, PNEUMATIC 
UBES, VENTILATION, ‘ETC. 


WORTHINCTON 


PUMPING ENGINE 


WATER WORKS. 
SIMPLE, COMPOUND, OR 
TRIPLE EXPANSION, 
HORIZONTAL OR VERTICAL 


HIGHEST DUTY GUARANTEED. 


COMPLETE DESCRIPTIVE PAM- 
PHLETS ON APPLICATION. 


HENRY R. WORTHINGTON, 


NEW YORK, 86 and 88 Liberty St. 
BOSTON, 70 Kilby st 
PHILADELPHIA, 607 Arch St. 
CLEVE LAND, 24 South Water St. 
CHICAGY, 185 to 189 Van Buren St. 
ST. LOUIS, Eighth and St. Charles Sts. 
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SS TABLIGONUN}ED 


CLEVELAND TWIST DRILL CO. 


IN 18674. 


100 and 102 Reade Street, New York. 

85 Queen Victoria Street, London, Eng. 

5 Nene Promenade, Kerlin, (.. Germany 
Cor, Lake and Kirtland Streets, Cleveland, 0, 





DETROIT TWIST DRILL Co., DETROIT, MICH., U. S.A, 


SOLE MANUFACTURERS oF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 





Endorsed by Practical Mechanics Everywhere, 





Send for Catalogue 





MACHINERY BARGAINS. 


10 in. Post Drill. 


15 “e maane | SOE “ and 8 ft. Eng. Lathe, 
10" © Auto, Feed to o6 


Tabis 16 6,7 and 10 ft. Eng. 


for Butt Drilling. 18 6 Tand 8 
1,2 ard 3 Spindle Sensitive with | 20 5, 6, 7. Band 10 ft. * 

and without Power Feed. 21 ‘ Wandiskh “* * 
2, 8 and 4 Spindle Gang Drills _ ee. . @ ° 
20. 24, 26. 6 80 and 44in. ‘* 25 16 and 24 eo 06 
@ in. Swing Post Drill. 32 oo. se 
5 ft. Arm Radial Drill 52 “s ¢ 
12 in. Stroke, 16in. x 16in. Crank | 57 in. ~ aie Head Driv 

laner. ing Wheel Lathe. 

16in. x4 ft. Planer 88 in. x 20 ft. Engine Lathe. 
24 6 «64,5 and 6 ft. Plane r. Bement Car Axle Lathe. 
28 “ Gands * | 14 & zin. Bolt Cutter Schenk's 
so * 56, prand 10 . | 7 Spd’l Nut Tapper, Dunel. 
ao “* 2 sed | 2 Spd’) Profiler, No.1, & W 
ve ,s 8 ad No. 1,2 and 24 Screw Machs, 
9, 12, 16 24 and 26 in, Stroke P.& W. 


Shaper. 

10 in, Stroke Slotter. 

Hyd. Rivetting Machine, 

“ Grane, Both Al. 

Punch and Shear. 

Plate Planer 

Hor. Flange Punch No.2 H.& J. 

Thomson Bevelling Shear 
Lot of Miscellaneous 

Latest List. 


GEO. PLACE MACHINE CO, 


Offices: 145 BROADWAY and 86 LIBERTY ST. 
Warehouse: 511 and 613 WEST 12th STREET, 


NEW YORK. 


1 Lincoln Pattern Miller 
ak Millers. Serew Slotters 
Milland Cutter Grinders 

No, 2 Garvin Universal Miller. 

80 200 1b Helve Ham’r, Bradley 

200 Ib. Upright : 

1,100 and 1,500 Ib, Steam Ham- 
mer, Morgan. 


Machinery, Engines, etc. Send for 





SECOND-HAND 


ENGINE LATHES. 


MACHINE TOOLS. 


1S. | HAND LATHES, 


16 in. x 6 ft Parker, Taper 4 10 in. x 41 in. Gorvih 
i6in. x 6ft Blai dell 1 l2in. x 5 ft. Pratt & Whitney 
I6in x Bf Perkins, Taper 1 12 in x5 ft. Back Geared 
16in x 8 ft. Blaisdell 1 in x 6ft 
18in. x 6ft New Haven 
I8in x 8 ft Binisdell ; : ; 
18in. x ft. Wamesit MISCELLANEOUS, 
18 in. x 10 ft. Blaisdell. 
fin x Of. D.W Pond Garvin Profiler, one spindle. 
Wis. x 6 ft. Bullard, No, 2 National Bolt Cutter 
24in. x 12ft Geo. Gare 46 in. Gould & E, Automatic Gear 
2%in. x 9ft. Lathe & Morse Cutter. 
79 in. x 12 ft. Fifleid. 26 in. Pulley Lathe 
" 50 in. Pulley Lathe 
PLANERS, 5 in. Cutting-off Machine 


16 in. x 16 in, x 3ft. Walter Bros 

22iu. x 22in. x 4 ft. L. W. Pond 

22in. x 22 in. x 6 ft. Pond Ma 
chine Tool Co 

24 in. x 24 in. x 5 ft. Putnam 

SHAPERS. 

10 in. Pratt & Whitney 

10 in, Juengst, Crank 

15 in. Juengst, Friction Presses 

10 in. Wood and Light Traverse No. 31 Eaton Duble-acting Press 
Head No, 4 Sturtevant Blower 

18in. Putnam Traverse Head Garvin Wire Spring Coiler 

I5in Hendey, Friction Several Woodworking Mac 


No, 2 Springfield Tool Grindex 
No. 1 Garvin Screw Machine, 
21 in. Squaring >hear. 

in > 

14 ft. Power Draw ress 

250 Ib. Gould & E. Drop tress 
100 Ib Stiles ower Dri p ress 
$ 75 1b. Drop Press 

Nos. 2,4 Gand 42 Ki aton I« 


ines 


Also, a large number of other machines, 


list and detailed description 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STS., NEw YORK. 
Also, 51 North 7th St, Philadelphia, Pa. 


Write for complete 





Once a Year we take stock and make up a list of our new machinery. 


Any machine that has been in our store for over a year is listed at the second-hand prices. 
It must look new, 


machinery must not be shop-worn 
get itat areduction. We never list the same 
the price so low, that it sells in a week or two. 
shop-worn machines ; 
time. 

We have a special 


department 
some special bargains here 


156 Oliver Street, 
BOSTON. 


machine more than twice. 
Our ' List is just out. 
several bargains in shop-worn machinery, 
One of these is perhaps just the machine you want. 
for first-class, 
They are also mentioned in our List, 


HILL, CLARKE & CO. 


Machinery Merchants. 


Our new 
If it loses its lux ks, you can 
The second time, we make 
It contains several valuabl 
which is, this year, listed for the second 
Let us send you a List. 


second-hand, machinery. 


as well as be new 


We generally have 


12 and 14 N. Canal Street 
CHICAGO. 





‘SES:DROP HAMMEpe ° 
PRUTOMATIC DROP Urteg 


eck Md, @ 


yr prt 


miner 2 5p 








UPRIGHT BORING & TURNING MILL, 
G0-INCH SWING, TWO HEADS. 


Modern Style, in Good Orde”, and will be sold 
Very Low before moving. 


BOX 62, care AMERICAN MACHINIST. 





THE ANDREW PATENT GRIP SOCKET. 
Pat’d May 14, '89. Sept. 4, ’94. 





M. L. ANDREW & CO., 


Is the original (not copied) device 
for holding and driving Straight 
or Taper Shank Drills. No More 
Twisted Tangs. No extra cost for 
Andrew’s Patent Groove in the 


Shank. Best Practical Drill Chuck 
inthe World. Nochangein theold 


Beware of frauds 


system of drills. 
Send for Cat 


and infringements. 
alogue. 


Cincinnati, Ohio. 





na 


SL BLAKE & JOHNSON, Waterbury, Conn. 
oof} PIN, SAFETY PIN, HOOK AND STE MACHINERY, 


AND LABOR-SAVING MACHINES OF EVERY DESCRIPTION. 


Bent Wire Goods a Specialty. 
quote prices for either machine or the Goods. 


BUILDERS OF 


Send Samples that we may 





E.W. BLISS CO. 


1 ADAMS ST., BROOKLYN, N.Y. 
Chicago Office, 100 W. Washington Street. 


SHEARS, DIES 


Ss 
ano SPECIAL MACHINERY. 


The STILES & PARKER PRESS CO. 





COLD SWAGING 
MACHINE 


he Dayton 
a Ma- 
chine is the best 
for reducing 
and pointing 
wire and_ tub- 
ing. If imter- 
ested address 
the manufact 
urers, 


EXCELSIOR 
NEEDLE CO. 


Torrington, 











Chas. 


For the ec 


Churchill 


AMERICAN GAS FURNACE 6O., 


OIL GAS PLANTS 


Gas Blast Furnaces & High Pressure Blowers 


onomical generation and systematic application 
of HEAT. 


CATALOCUES ON APPLICATION. 


No. 80 Nassau Street, - - 


NEW YORK. 


& Con “td.. 21 "Cress Street, Finsbury, 
London, E. C., England. 





Second-hand Tools in Stock 


MODERN STYLE, LOW PRICES. | 


ENGINE LATHES, PLANERS, 
ll in. x 5 ft. Sebastian Min. x Sft. Wheeler. 
13 1 Pratt & Whitney 20 * x 6 Pratt & Whitney 
13 x 6 Blaisdell 4 x 6° ane 
14 x 6 Lodse & Day ;” 2s Plaisdell 
“4 Fe. 2 Hendey Tay v4 x 5 New Haven 
16 x Pond 24 x 6 Powell 
16 x 6 Kiaisdell ‘ x 6°* Wood & Light 
16 . l’rentice Br 6 x N.Y 8S. Bug. ( 
17 °° Putnam 6 x 9 Gleason 
17 x lo Lathe & Mor 7 x Pond 
18 x #8 McMahon x & Rk ‘ r 
20 x & Pond x 10 Lathe & Morse 
20 x 10 Putnan is xi2 f hburg. 
20 x & °° Fiather 78 ‘* x 12 * Bement 
22 x 15 ** Gleason Crank Vlaner, 12 in. Stroke, 
4 x 12 ** Fitehburg 
a4 x i4 Putnam SHAPERS. 
5 9 46 iP 
o ~ 16 ‘ Seog y 8 ip. Stroke Hendey, 
0 16“ Perkit lo . Gould & Eber, 
— ? 4 ¢ Ftby. Trav. Head 
mw x 15 Hewes & Vhillips 1B . " i ° 
0 x 18 Fitchburg Trip! we . Triple G ’ 
Turret Fox Lathe, 15 ir ss riple Geared, 
Cabinet Turret Lathe, 18 in. MILLING MACHINES. 
DRILLS, | Lincoln Pattern Plain. 
Sensitive” Drills | aes re 9 ee Plain 
is. rainers o, 3 Stan 
16 in Swing Pratt & Whitney . 6 a Cent my ne type 
= a yes, sry Improved Kempsmith No 3 Complete. 

n Complete Blaisdell Inzersoll Slab Miller, 22 in. x 4 
Radial, 3 ft Arm, ft. with Cutters. 

UP. & T. } Ss. ‘ . 
Bang o BULL SCREW MACHINES, 
338 in. Swing, with one and tw 

head Garvin No. 2, with Wire Feed 
and Tool 

HO. B. & D, MCHS. Jones & Lamson 2x 24 Flat 
Bement No. 2, 54 in. Swing, Turret, with Tools, 

Bement No. 4 64in. Swing 


MISCELLANEOUS. 
Steam Hammer, 800 Ib. 
Bradley 40 and 200 Ib. Hammers. 
Stiles No. 1 Power Press. 


Bement Cyl.nder Borer, large. 


Pattern Makers’ Tools, 
Saws, Lathe, Planer,etc. | 


Stiles 100 ib. Friction Drop 
, . Kevseater for Pulley & Whee's. 
BOILER TOOLS. eget af yp gt aye 
Rolls, 5.6 8 and 10 ft, Spur Gear Cuttor 
Punches and Shears Acme 1 in, Bolt Cutter. 


a’ McCABE, 


E. P. BULLARD'S: 14 Dey St., 
NEW YORK. 


Rose's Comalete Praskioal Machiais, 
10th EDITION GREATLY ENLARGED. 


READY. 





jusTr 


m4 Complete Practical Machinist: Embracing Lathe 

Work, Vire Work, Drills and Drilling, Yaps and Dies, 
Hardening and Tempenng, The Making and Use of Tools, 
Tool Grinding, Marking out Work, Machine Tools, ete. 
By Joshua Rose, M. E., author of *s Mechanical Drawing 
Self Taught,” “ Modern Steam Engines,” “‘ Steam Rvilers,” 
“The Slide Valve,” “ Patern Maker's Assistant.”’ Lllus- 
trated by 39 engravings. 19th edition, greatly enlarged, 
with new and valuable matter. i2mo., 4 pages. Price 
82.50. By mail, f_ee of postage, to any ad- 
dress in the world 


ABSTRACr OF CONTEN'TS.—Chapter I. Cutting fools 
for Lathes and Planing Machines. Il Cutting Speed and 
Feed. Kering Tools for Lathe Work. I Screw 


Cutting Tools. V. 


Lathe Dogs, Carriers or Drivers. VI 
Turning Eccentrics 


VIL. Hand Turning. VIIL. Drilling 


in the Lathe 1X. Boring Bars X. Slotting Machine 
Tools XI. Twist Drills. XII. Tool Steel. X111. Taps and 
Dies. XIV. Vise Work; Tools . XV. 


Fitting C comertin 
Rods. XVI. Milling Machines ant pitas Tools. it 
Grindstone and hey Grinding. XVIII. L ining or Ah 
coe ont Work. } . Machine Toole. XX ‘o Calculate 
the Speed of Whee s, Pulleys, etc. XXI. How to Seta 
Slide ve XXII. Pumps. Index. 

Ce” Price, $2.50 by mail, free of postage, to 
the world, 

A cirealar of 4 pages, with specimens of the illustra 
tion ns, showing the full Table of Contents, will be sent free to 
any ¢ me furnishing his address. 

te Our New and Fularged Ce talogue of Practical and 
Se -ientific Books, 91 pages, 8vo., and our other Catalogues, the 
whole covering every branch of Science applied to the Arts, 
sent free and free of postage to any one inany part of the 
world who will furnish us with his address, 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS, 
S10 Walnut St., Philadelphia, Pa., U.s. A. 


eC QUINT’S 
For Drilling and Tapping with 
from 2 10 12 Spingles. 
WILL DRILL UP TO %-INCH. 
c Sensitive and Positively Driven. 
JA 


0. QUINT, Hartford, Conn. 


any address in 








NEW AND SECOND HAND. 


ENGINE LATHES, 
12i1.x4ft. Manhattin Co. 


PLANERS, 


%¢ in. x% in. x 8 ft. Lodge &D. 


l4in. x 6 ft. Old Style 

14 in. x 6 ft. Lodge & Davis. ee 
15in. x6 ft. Wood & Light DRILL PRESSES, 
16 in. x6 ft. Lodge & Davis. 

16in. x8 ft, Blaisdell 20 in. Lever Drill 


19 in. x6 ft. Pratt & Whitney. | 24 in., 24 in. and 34 in, B. G. 
21 in. x11 ft. Lodge & Davis. | Pv. F Drill. 

2i in. x8 ft. Lodge & Davis 52 in. Comb Radial 

221n. x 8 ft. Dietz Gang. 120 in. Kadial. 

24 in. x12 ft. Special hoavy | Henley Swing Drill. 

24in x16 {t. New H 

24in. x16 ft. New Haven } — - 

2tin. x38 ft Shafting Lathe. MISCELLANEOUS, 

27 in. x 22 ft. Morris 


2 No. i Garvin Tapping Mach. 
1 No 2 Garvin Tapping Mach, 
| 1 Open Die Header for Head- 
ing Bicycle Spokes. 
1 Garvin Screw Slotter. 
New Imp’v’d Engine Lathes. 
Turret, Brass Working and 
P ulley Machinery. 


28 in. 


TURRET LATHES. 


12 in. and 15 in. Lever and 
Screw Movement to Turret. 

18 in. Turret Chucking 

22 in. Turret Chucking. ( 


THE LODGE & SHIPLEY M.'T. 60., 


CINCINNATI, O., U.S. A. 


x17 ft. New Haven. 













Cable Address, : = i 

is ” gaz 
TRIMMER jam ==: 
23 


CATALOGUE FREE. 
AMERICAN MACH’Y CO., 
DETROIT, MICH., U.S. A. 








| | SEAM LESS. BRASS TUB BES! 


- ” 


COPPER 0 
/BRAZED BRASS TUBES| 
} BRASS: R°DS: BRASS-WIRE:} 
| COPPER: RODS :COPPER WIRE: 


SEND FOR 25° PAGE: 
p 4ZLUSTRATED CATALOGUE 


as t BEF Ce. STOOLS an D| 


RS SMDLIES: 
10 & LW 


ten aa CHIGADILL USA! 


WANTED 


TO BUY FOR CASH. 


First-class Second-hand Engine Lathes, 
Milling 








Planers, Drill Presses, Shapers, 


Machines, etc., 


The Fosdick & Plucker Machine Tool Co., 


address, 





CINCINNATI, OHIO. 





For all Anti-Friction 
Purposes. 








WE ALSO MANUFACTURE 


AUTOMATIC SCREW MACHINES 


AND 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION. 


Cleveland Machine Screw Go., 














Conn. 





CLEVELAND, OHIO. 


STEEL BALLS 












WRITE FOR 
INFORMATION. 





oe 
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ENGINEERS AND CONTRACTORS FOR 
o< res sect. Complete Steam Generating Plants, including 
- WHARTON-HARRISON SAFETY BOILERS, COCHRANE FEED-WATER 
bod HEATERS, HEATERS AND PURIFIERS, SPECIAL HEATERS, 
; : COCHRANE SEPARATORS, Gast IRON TANKS, &€. 
one and estimates furnished on receipt of details of requiremer 
Works and Main Office: GERMANTOWN JUNC., PHILA,, PA. 


Nuw Yor, N. Y¥.: 616 Havemeyer Building. \rianta, Ga.: Chas, H. Willeox 
Dattas, Tex.: Hunt & Rooso 


THOS. H. DALLETT & CO..|Shriver’s New York Traveling Cranes 


YORK ST. & ee Sens Cee FOR HAND OR 
ELECTRIC POWER. 


ELECTRIC MOTORS 
Specially adapted 
for driving Machine 
lools, Cranes, Ele- 
vators, 
Pumps, 


“HARRISON SAFETY BOILER WORKS, 








Specif 













Presse3, wt * | 
and other 
Machin- 
wieeats IL Chriver g r, | 33 - 56th St, 
Wealso NEW YORK. 
re oe MANUFACTURERS OF 
rills, Boiler She TRAVELING CRANES of 1%, 2, 3,5 and 10 To 
— capacity, to be operated by Hand, or wholly ‘or im part 








SOx Bie et 
SS, = 


Notfea. LOLED 
Uicares Worcester, Mass. 


[LLUSTRATED 





| TRAVELING CRANES 


Driven Either by Rope or Belt, or 
by Electric Motor. 


MANUFACTURED BY 


ALFRED BOX & CO., 
Front, Poplar and Canal Sts., ~ 
PHILADELPHIA, PA. 


CRANES, TROLLEYS, PORTABLE HOISTS, GVERREAS TRACK. 


Send for Circulars 
and References. 





SEND FOR CATALOCUE 















4 nt : - 
MARIS BROS., ' 
SUCCESSORS TO Callowhill St., 
MARIS & BELALEY, : PHILADELPHIA, PA. 


TRAVELING 
CRANES 


Capacity 20,000 Ibs. 








a r= 2343 & 2345 












B. HARRINGTON, * 
SON & CO, Inc. Fo, 


1515 Penna. Ave., PHILA., PA. 


SEND FOR 
CATALOGUE OF 
MACHINE TOOLS. 


WILL HOLD LOAD AT ANY POINT. 














Best Design, Infringers 
Prosecute * Trial, not 
orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & €O., 


MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 





rr mm he an mee THE PERE DRAW STROKE TRIMMER, |< RACTICAL 
Ei ti ls ility Lita Prd ta tee sueane. v Latest au 


Manchester, England. 















COILS and 





5 


Dixon’s Silica 


‘ BENDS of 
Graphite IRON, 
° BRASS, 
Paint en 
IRIE TEEN YEARS perhaps COPPER PIPE 
longer, without repainting. of every 
Unequaled for SMOKE STACKS, 
BOILER FRONTS, Ete. description. 





The National Pipe Bending Co. 


82 River St., New Haven, Conn. 


Send for circulars on Paints and Painting. 


JOS. DIXON CRUCIBLE CO., Jersey City, N. J. 




















Style A, Three-Jaw. 
Or CHAS, CHURCHILL & 0O., Ltd., 21 Cross St,, Finsbery, London, Eng. Awards si the World’s Fair. 


Ask your nearest Dealer, or sénd to the 
Manufacturers for 


THE LATEST 
IMPROVED DRILL CHUCKS, 


Strong, Accurate, Durable, Cheap. 


THE E. HORYON & SON CO., 
Windsor Locks, Conn., U. S. A. 





Style B, Two-Jaw. 





work. a“ *®-# 


THE CUSHMAN CHUCK 


‘‘CUSHMAN” 


For Lathes, Drills, Chucking and 
Screw Machines, and for Special 


CHUCKS. 


SEND FOR CATALOGUE. 


CO., HARTFORD, CONN. 





Fo! PLANER CHUCKS 


Address G. » JORDAN, 
& Wayne STREET, yp Pint Mass. 


Ch k The National, 
IG S INDEPENDENT, 
UNIVEASAL, or 
COMBINATION, 


Est'd 1882. Strongest. Easiest tochange. Best finish 
Reversible Jaws (patented) ¢ iving 5 changes in- 
cluding every possible position. fix USTRATED CaATa- 
LOGUE sent. Liberal discounts. Prompt shipment. 
Address W. WHITLOCK, 
89 Cortlandt Street, 
Work«, 1300 Hudson, Hoboken, N.d. 


WE LEAD, OTHERS FOLLOW. 


Sweetland Combination Chuck, 








Reversible Jaws. Accurate 
mM Standard Independent Solid 
@ Shell, Solid Reversible Jaws, 
Strong and True, 


SEND FOR CATALOGUE. 


The HOGGSON & PETTIS MFG. CO., New Haven, Coun 
CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


Almond Drill Chuck, 


Sold at all Machinists’ 
f) Supply Stores. 
T. R. ALMOND, 
83 & 85 Washington St., 
Brooxk.iyn, N. Y. 


C7T0NES # 


CUPOLAS, LADLES, TRUCKS, 
Whiting Foundry Equipment co., 


225 DEARBORN ST., CHICAGO | HARVEY, 
New York Orrice, 182 Front Sr. fur. 


WEETLANG 
















rom 











EVERY 
MACHINIST 


SHOULD HAVE 
A COPY OF 


OUR CATALOGUE. 


It is a 704 page cloth bound book. A copy 
will be sent, express paid, to any one sending 
$1.00, and the money paid for book will be re 
funded with first order amounting to $10.00 
or over, 


MONTGOMERY & CC., 


105 FULTON STREET, 
NEw YORK CiTy. 


PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful gri 
than any ehuck ever offered. This seems a a 
claim, but we prove it to mechanics who will 
examine. Ask at your dealers or write us for 
particulars, 


THE D. E. WHITON MACHINE CO., 


5 Oak Street, New London, Conn., U.S. A., 


Or, SELIC, SONNENTHAL & co., 
86 Queen Victoria St., London, E. C., England. 


SKINNER CHUCKS. 


Independent and Universal 
Chucks, Combination Lathe 
— Chucks with patent revers- 
ible jaws, Drill Chucks, 
Planer Chucks and Face 
Plate Jaws. 
SKINNER CHUCK CO., 
New Britain, - - Conn, 
SEND POR CATALOGUES, 


THE PRATT CHUCK CO. 


CLAYVILLE, N. ¥. 


MANUFACTURERS OF 


GOLD DRAWN STEEL and BRASS FERRULES 


From 16 to 24 Gauge. 











Ferrules of Every Description, 
Bicycle Parts, Typewriter Bells, &c, 
SEND SAMPLES FOR ESTIMATES. 





3 UE 








DRILL CHUCKS. 


LOW in Price—HICH in Efficiency. 
WRITE TO 


TRUMP BROS. MACHINE CO., MFRS., 
WILMINGTON, DELAWARE. 


FOR SALE BY 
CHAS. CHURCHILL & CO., Ltd., LONDON, ENGLAND, 


SW, BEVEL GEARS, 


‘ Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 


Successor to 
BREHMER BROS., 
440 N. 12th 8t., Philadelphia, Pa. 















By J. G. A. MEYER. 


che American Machinist, containing of mechanics. 
this valuable series of articles, has 
been so great, that, notwithstand- 
ing it has compelled us to issue 





The set of oF ng will be sent by 
mail to any ad 

ada or Mexico for $5.00, » pontpald, 
special reprints of several of the! and toany foreign country fo 


articles, our stock is now limited to | Order now before our stock 
complete sets, with the exception 
of two or three issues,and orders can 
DRAWING 59 | hereafter be filled by the set only. 
* A number of engineering schools 
are \~ teens eoremes in ~ of s . in 
The demand for back numbers of | text book on this important brane 
American Machinist, 


of papers is exhausted, 


ADDRESS: 


2038 BROADWAY, 
NEW YORK. 


ess in the U.S.. Can- 








PRESSES, 
& JACKS, V 
=» PACKINGS, ACC 









SEND FOR CATALOCUE D. 


The W.& 8. Hydraulic Machinery Wors, ys 


WATSON & STILLMAN, Proprietors 


204, 206, 208 and 210 East 43d Street, 


NEW YORK. 


: : HYDRAULIC MACHINERY, 


PUMPS, PUNCHES, 
ALVES, FITTINGS. 
UMULATORS. 





2 Plunger B Belt- ; ump 
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NEW’ YORK, 
110 LIBERTY ST. 





™ LODGE & DAY! 


CHICAGO, 
68-70 S. CANAL ST. 


MACHINE 
TOOL CO, 


DESIGNERS AND BUILDERS OF 


IMPROVED MILLING MACHINES. 


EIGHT SIZES—PLAIN AND UNIVERSAL. 
te HANDSOME C 


IRCULAR FURNISHED ON APPLICATION. 


Works: CINCINNATI, O., U. S. A. 


BOSTON, 
36 FEDERAL ST. 


PITTSBURGH, 
MARKET & WATER STS. 





ENCINE LATHES. 


22” and 24’ furnished in lengths of 8, 10, 12, 14, 
and 16 feet Bed. 


With all modern Improvements. 










Lathes 


OUR PAT. RADIAL DRILLS ARE BEST. 


Good tools produce good work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are In position to offer the best Mechanisms 
to be obtained at a moderate price. 





Dietz, Schumacher & Co., 
Cincinnati, 0., U. S. A. 


INFORMATION VALUABLE 10 YOU. 















On application we will inform you of 
our improvements incorporated in the con- 


struction of our new line of Engine Lathes. 





We have the following sizes now ready for deliv- 


dj ery, 18", 22’, 26” swings of various lengths of bed 


LODCE &* SHIPLEY M. T. CO., 


CINCINNATI, O., UU. ®&. A. 











OP FORGING 


WYMAN& GORDON 


WORCESTER, MASS. 


GENERAL CLEARING SALE OF CRANES. 
THE YALE & TOWNE MFG. GO, Stamford, Gon 


Having sold and transferred the business of our crane department, we offer foresale, 
subject to immediate acceptance, our remaining stock of cranes, crabs, winches, etc., all 
of which are now in stock, and on which we are prepared to quote attractive prices and 
to make immediate delivery. 

As the buildings heretofore occupied by our crane department are needed immedi- 
ately for other uses we must dispose of our remaining stock of cranes at once. 

" The cranes thus offered for sale include locomotive and pillar cranes of various 
sizes, one electric and one power traveling crane, and a variety of crabs, crane winches 
and tramrail trolleys. A list of those remaining unsold will be furnished upon application. 


IMMEDIATE CORRESPONDENCE SOLICITED. 


STRANGE, BUT TRUE !!. 
Tas Yew Process Raw Hie Geans 


ASTONISH THE 
MACHINERY WORLD. 


They Outwear 
any Metal. 


















P. BLAISDELL & CO., 


Manufacturers of 


fg Machinists’ Tools, 


WORCESTER, MASS, 





FLATHER & COMPANY, 


NASHUA, N. H., U.S. A. 


LATHES, 


SCREW MACHINES, 
PLANERS 4% SHAPERS. 


pi 









16” Engine Lathe 
with Turret. 





UTTIN 
UTTIN 
UTTIN 





G 





They're all talking about it, 
and they say it’s a dandy. 


WRITE FOR CIRCULAR, 


th Springeld Machine Tool 


SPRINCFIELD, OHIO. 


CERERERERURERERYUECEC EES E EERE EERE SEES EY 


They require No 


THE LATEST. 


OUR NEW No. 5 MILLING MACHINE 


NOW READY FOR THE MARKET, 


= They are Noiseless 
- and Clean, 


NEW PROCESS RAW HIDE CO., 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N.Y., U.S.A. 








Stover Power Hack Saw 
and Friction Drills. 


KEMPSMITH FMIACHINE TOOL CO. 
MILWAUKEE, WIS., U.S.A, 


SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON C0. 


33 TO 39 FRANKLIN ST., BROOKLYN, N. Y. 














in two sizes | 
Nos. land 2 i 
Cut 4% to 8 | 
incnes. Send } 
for circulars 






Mfgrs. of Wood ard Iron- Working Machinery. 
Special Machinery to order. 
23 River St., FREEPORT, ILL.,U.S.A. 
c. W. BURLON, London, Eng. 


OUR GRINDING MACHINES 


Are complete in every particular, and possess many valuable 
features peculiar to itself only. Note afew of the points: 


The main casting or column is a single casting from the floor to the surface where the swivel table 
and emery wheel carriage rest, making a very rigid tool. All flat surfaces ar@ scraped to surface plates. 
All kinds of work are always operated upon immediately over the water paa, eud water can be freely 
used fo~ every operation, and so conducted away in a proper course. Th 6 free tse of water in 
all grinding operations is an absolute necessity to prose uce true and perfect 
work repidly. The machine is arranged for tne instant change of speeds of traverse of wheel and 
revolutions of work to any speed between extremes without any change of belts. Fine adjustment are 
everywhere provided for, such as reversing points, for grinding shoulders, ant emery wheel adjustment. 
Headstock swivel, swivel table and emery wheel swivel base, are graduated Every provision is made 
to make the machine the most complete of its class and at the same time reta.. simplicity. Fully guar- 
anteed. For particulars and catalogue, address, 


LANDIS BROS., Waynesboro, Pa. 


AGENTS: England: Chas. Charchill & Co., 21 Cross St.. Finsbury, London, E. C. 














France and Belgium: Ad’Janssens, 16 Place de la Reyublique, Paris, 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills, New Bedford, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER, 








F. E. REED 60., 


Worcester, Mass... 






MANUFACTURE 


ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents 111 Liberty Street, New York 
South Canal Street, Chicago. 
424 Telephone Building, Pittsburgh, Pa. 











New Haven Manf’g Co., 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 


W. C. YOUNG MFG. CO,, "sa" 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 











wepecmmmremen {,' 2 


Capacity 2 in. 
diameter, 






ee 


24 in long. 





- 2 BY 24 FLAT TURRET LATHE. 


JONES & LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. | 


Sole builders of the Flat Tur- 
ret Lathe, also builders of other 
Turret Machinery. Publishers 
of ** Rapid Lathe Work,” by 
new method (Hartness System), 
Send for catalogue. 








SUCCESSOR TO LATHE 





NEW LINE OF ENCINE LATHES. 
DRAPER MACHINE TOOL CO. 


& MORSE TOOL CO. 


WORCESTER, MASS. 





a Cutter and Tool Grinder. 


If you need 


either, and where 


is the shop that doesn’t? write 


The Cincinnati Milling Machine Co., 
Cincinnati, Ohio. 








WHAT’S THE MATTER 


With our new Cutting-off Machines? 
Write and find out. 
HuRLBUT ROGERS MACu. Co., 
SO. SUDBURY, MASS. 





THE TAYLOR-RICE ENGINEERING C0., 


American Standard Gauge and Tool Works. 
WILMINGTON, DEL. 


= 
ADJUSTABLE BLADE REAMERS 


14 in. to 2% in. 
Send for New Pamphlet. 








& CO. Ltd., 2° Cross St., 


JOHN BECKER MANUFACTURING CO., 
FITCHBURG, MASS. 


Enctayp—CHAS. CHURCHILL 
Finsbury, London, E. C, 


THE BECKER MILLER No. 4 








Albro Worm and Worm Gear 


Consumes less 
power and gives 
better results 
than any other 
System. Infor- 
mation cheer- 
fully furnished. 


The Albro-Clem 
Elevator Co., 


41] & 413 Cherry St, 
Philadelphia, Pa. 








9 
CONN. 
y) 


FOR HAND OR POWER, 
MALLEABLE IRON PIPE VISES. 





CURTIS & CURTIS 


No. 30, Fi 





66 CARDEN ST., BRIDGEPORT, 
Pipe Cutting and Threading Machiner 
RATCHET DRILLS, RATCHET DIE STOCKS AND 


‘orbes’ 
Patent Die Stock. 
Range 2} to 6 inches R. H. 


- Poetry up to Date, 


Old Homer sang of ancient Troy 
Old Virgil sang of ancient Rome ; 
And Byron sang of love and war 
And Wordsworth sang the joys of home 
But no such musty themes for me ; 
The theme I seek to celebrate 
Is new and fresh, and I may say, 
Conspicuously up to date 
The Mason 
Boiler 
Feed 
Pump 


I know that Rome and ancient Troy 

And love and war, and things like these, 
Are generally held to be 

Excuse the phrase—the poet's « heese 
But why should I, O prithee tell, 

Not soar on wings of poesy 
And sing the glories of a pump? 

That is, prov ided it should be 

The Mason 
Boiler 
Feed 
Pump 


For the Mason Boiler Feed Pump 

Has more good points than a porcupine ; 
Material, finish, workmanship, 

You'll find them all surpassing fine. 
But here's the greatest point of atl— 

A truth I think none will combat 
For run it fast or run it slow, 

This pump is so constructed that 

It 
Can't 
Hang 
Up 


For when the first \ alve—there are two— 

The main and the auxiliary 
Comes to the centre, there’s no stop ; 

The other opens wide, you see 
So be the pressure high or low, 

The load however large or small, 
To the Mason Boiler Feed Pump 

It makes no difference at all: 

It 
Can't 
Hang 
Up 


And then the great economy ; 
No waste at all; for here’s the scheme : 
As soon’s the main valve is reversed, 
The other laps and holds the steam ; 
It’s noiseless as a summer breeze ; 
And there's no jar; not e’en a trill ; 
It could not break if it should try ; 
And what is more important still, 


It 
Can't 
Hang 
Up. 


And all the parts are made to gauge 

As much alike as two twin hairs ; 
And strictly interchangeable ; 

Which much facilitates repairs ; 
And the water end’s valve area 

Is plenty big enough to let 
You make repairs with utmost ease ; 

And—even more important yet 

It 
Can't 
Hang 
Up 


Oh, I could sing from now till Jt 

One glad triumphant ceaseless song; 
Oh, I could celebrate, I'm sure, 

Month after month the whole day long, 
The Mason Boiler Feed Pump, 

And all its merits manifold ; 
Though this the chiefest merit there, 

I'm after all inclined to hold ; 

It 
Can't 
Hang 
Up. 


Now, if you feel, plain man of prose, 
Inclined to doubt what poets say, 

Or think when poets get on pumps, 
They're liable to go astray, 

Why, there’s a mighty easy way 
To dissipate corroding doubt ; 

Just come and see the thing yourself, 
You'll find I've told the truth about 


The Up. 
Mason Hang 
Boiler Can't 
Feed Which 

Pump,— 


D. SAUNDERS’ SONS, 


MANUFACTURERS OF 


PIPE CUMTING AND THREADING MACHINES, 


Steam and Gasfitters’ Hand Tools, 
Tapping Machinery for Pipe Work, ets. 
if 





The No. 4 B Machine for Cutting and Threading 
Pipe & in. to 4in., by HAND or POWER, 
SEND FOR CATALOGUE TO 


PRENTICE BROS. Worcester, Mass. 





Standard Tool Room Lathe. 


Double Back Geared 
Head. 
= 11 to 21-inch swing. 
Makers of Vertical Drill Presses, 12 to_50 inch 
swing, Radial Drills, Gang Drills, Boiler Makers 
Drills. Radial Drilling and Countersinking i 
chines, for ship plate and bridge work, Specia 
yrilling Machinery 
: "Engine Lathes from 11 to 21-inch swing, any 
length of bed, with sirgle or double back -geared 
heads and any style of rest, with or without taper 
attachment. SEND FoR CATALOGUE, 
FOREIGN AGENTS: 
CHAS. CHURCHILL & C0., L't'd, London, Eng. 
SOHUCHARDT & SCHUTTS, 59-61 Spandauerstrasse, Berlin, Germany. 
ADPHE JANSSENS, 16 Place dela Republique, Paris, France. 












ARMSTRONG’S # PIPE @ THREADING 


Cutting-off Machines 


Both Hand and Power. 
Sizes 1 to 6 inches. 
Water, Gas, and Steam 
Fitters’ Tools, Hinged 
Pipe Vises, Pipe Cutters. 
Stocks and Dies univers. 
ally ——o- to be 
THE BEST. Send for 
catalog. 
Armstrong Mfg. Co., 
ridgeport, Conn. 
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DipLomas AWARDED. Courses in other trades, 
all including thorough instruction in Mathematics 
and Physics. Send for FREE circular, stating 
subject you wish to study to 


THE 


Correspondence School of Mechanics 


SCRANTON, PA. 
BARNES’ 


UPRIGHT DRILLS 


Complete line, ranging from 
our New Friction Disk Drill, 
for light work, to 42-inch Back 
Geared Self Feed Drill. 


Send for Catalogue and Prices. 


7 YW, EG JOHN BARNES (0, 


1996 Ruby St., Rockford, Ill. 





~ ENGLISH AGENTS, 


CHAS. CHURCHILL & CO.,Lrto., 





21 Cross Sr... Firssury, LONDON, E. C., ENG. 
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WM. SELLERS & CO,, Incorporated, 


PHILADELPHIA, PA. 
MANUFACTURERS OF 


, MACHINE TOOLS, 


TRAVE: ING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Banging® Couplings, eto, 


IE ine & HSTATTR 00., 


HAMILTON, OHIO, U.S, A. 


OVER 300 VARIETIES AND SIZES OF 











‘~wrrrrYTYeYyT?* 





STARRETT’S UNIVERSAL 


Surface ee 


FOR TOOL-MAKERS. 








No. 56. sighs, 11 oz. § in, 
high. Steel moe case _ hardened, 
Has my improve d Sleeve Spindle 
an be ot In any pe sitic mn fre m vertical 


 horiz mtal. Scribe can be es ed 
be low coos for Dep th « x Mi arking 
Gauge. . 
PRICI 
lools warranted. Catalogue free. 


L. S. STARRETT, 
ATHOL, MAss.,U.S.A. 
London Agents: 
Chas. Churchill & Co., 
Limited, 

21 Cross Street, 
Finsbury, E. C. 


£2.0 
> 3-00. 





PUNCHES AND SHEARS 


Send for description or ask your dealer. 


AND DROP HAMMERS. D'AMOUR & LITTLEDALE, 204 E. 434d St., New York. 
DETRICK ®& HARVEY MACHINE CO., 


BALTIMORSG, MD. 
MANUFACTURERS OF THE 
e ADAMS 


Antomatie Bolt-Tareading and Wot-Tapping Machine P 


Made in all Sizes to Cut from 1-4’ to 6” 
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SENSITIVE DRILLS 











The simplest and most durable machine in rae stence, 
The thre “oe head is made entirely of steel. No links, 
levers, springs, caps, cases bloc ks or die rings in or abx rut 
the head. Separate ‘Heads and Dies 
for descriptive circular and price list. 


Furnished. Write 


ee Saw tut SO WA Ee 


If we did not feel a good de al of confidence in 


the we king and wearing qualities of 
Rue’s Little Giant Injectors ana Ejectors. 
{We think them: without an equal] as well as of 






LUE’S BOILER 
ses warm water, avoiding injury 
raising steam| we should be less anx- 
Catalogue into the hands of mechan 
pamphlet contains information of 
te send for it 

RUMK MEG. CO., 


WASHER AND TESTER, 
to boiler, and facilitates 
ious to get our Illustrated 
ical men everywhere. The 
@ value, and you are invited 
118 N. 9th Street, 

PHILADELPHIA, PA. 











Manufacturers of The Open Side Iron Planer. 


“RTHY 


ss yati WTS } 


Bi. o> 


ECTOR S. 








Fit up one troublesome pulley and let the 
** Magic "’ 
it reads. 
funded. 
specialties, and keep posted. Gratis upon request. 


speak for itself. This means just what 


Satisfaction guaranteed, or money re- 
Send for new Catalogue of ‘‘ up to date" 
‘*Lunkenheimer’’ on Brass Goods means the best. 
If you doubt this, convince yourself by a trial. 


Consult dealer 








THE LUNKENHEIMER COMPANY, 
CINCINNATI, 0., U.S. A. 





NEW YORK, LONDON. 


BACK VOLUMES OF THE AMERICAN MACHINIST 


For any of the fourteen 
years, 1880 to 1893, inclusive, may 
still be obtained, but must be ordered soon, as 
our stock is nearly exhausted. Price unbound, $3.00 per 
olume postpaid. Bound in cloth, $4.00 yes volume (pure haser 
paying freight or express charges). No separate back numbers prior to 1893 are 
now carried in stock. Only complete volumes furnished prior to 1893. 
Readers desiring to complete their files or obtain separate 
issues for the year 1893 are advised to order 
soon, before our limited reserve 
stock is exhausted. 


AMERICAN MACHINIST, 203 Broadway, New York. 








MAILED 


Oz '80 Toy, 
y, NS Athol, Mass. w, 
| MANUFACTURERS 


Mechanics’ 


80 CENTS 


FOR 
Wa TILL APRIL 1ST. 















WALPOLE 
ISOLDERING ~—o 
ss AL/T LIQUID or SOLID. 





AN I AI CA tt 
. 


WHY EXTENSIVELY USED, 


Keeps well and holds its strength. 

It causes the solder to flow more easily. 

It leaves the metal bright and clear. 

It does not injure the soldering irons, like 
acid, and is unexcelled for tinning them, 

The irons tinned with it will wear longer 
than when anything else is used. 

On tin roofs it can be used after heavy 


Samples and 


full informa- 









[It saves time and solder. 
| The irons retain the heat longer. 
| It makes a better job and costs less. 


It has been used for years and is a 
Wherever s« 
this liquid or salt is indispensable. 


FirmM-JOINT 
TRANSFER 


standard article. 
der is used in tin, copper, brass, iron, or, in fact, all metals, 


rains without waiting for the roof to 
dry. It will not flow away. The roof 
can be painted immediately. 


tion cheerfully 
furnished by 


WALPOLE CHEMICAL CO., Sy 














CALIPERS. 








No disagreeable odors or fumes of acid, as by the old method where muriatic acid and zinc were used as a flux. Cheaper than acid and zinc. 
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14 in. x 6 ft. Hendey-Norton Lathe with Improved Automatic Stop. 





EUROPEAN ACCENTS: 
CHAS. CHURCHILL & C0. L'd 24 Cross Street, Finsbury, London. 


SCHUCHARDT & SCHUTTE, 59 Spandauerstrasse, Berlin. 
SOLLER, Basel, Switzerland, 








HIS Lathe COMBINES the LATEST 
and BEST Improvements. Automatic 
Stop. Itis Simple, Durable, Indispen- 
sable. It will AUTOMATICALLY STOP the 
Carriage in EITHER direction. It is equally 
efficient whether FEEDING or THREAD- 
CUTTING. Running up to a _ shoulder, 
boring to BOTTOM of holes, or INTERNAL 
THREAD-CUTTING. No Janger of spoil- 
ing either tool or work. it is a safeguard 
against accidents, in either direction. 
Feeds—It has all feeds in daily use with 
simple movement of lever. 
| Threads—It has all threads in daily use 
with simple movement of lever. 
Carriage—T he Carriage reversesin Apron. 
No slamming of Countershaft. There is no 
Comparison between this Lathe and the old 
style or common lathe. Quick work, rapid 


changes, satisfactory results. Buy the best. 
Send for Circular. 


THE HENDEY MACHINE CO. 


TORRINCTON, CONN. 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES, 


Simple, Compound, and Triple Expansion Me 
SiS ain pd sore | FST ecraae 
































}}| Complete Steam Power Plants of ss OF IMPROVED ~ 
Highest Attainable Effi- j 


ciency. Address CORLISS STEAM ENGINES 


i i VARIETy 
| xe, Peakeye Engine Co. | Fontracts (8 Fut ace 
a: No. 26 Franklin Ave, TAKEN FOR CeMPceTe PX Tee ty -- ee 


SALEM, 0. a FRICK COM PANY, WAYNESBORO, 


ECLIPSE. CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF : 
5 = a3 Electric High Speed Engines and 
(Tandem Compound.) Ice-Making and Refrigerating Machinery. 


are ga See 


HIGH PRESSURE BOILERS & | WBAINTED Post, N.Y. 


PAINTED POST, N 
2 styles, Built from 1 to 60 Horse Power. Send for Circular. AND ‘ Je alia Sche LER N. x. City 
BACKUS WATER pero © 0., Ne ‘aheeamate J. pes ton a Sapply Ms chine 


~ Vest 
aie Se Vaseatins Fans COMPLETE POWER PLANTS “Sees es 


BOSTON Sel hey ale wonts 


FRANK BURCESS., Prop., BOSTON, MASS. 
MARKING MACHINE SEND FOR CATALOGUE D. 
j GEARS, ALL KINDS, SMALL OR LARGE. 
For rolling 1100 List Iron and Brass Cears. 
trade-marks 


d 
yt ll K E U F FE L & ES S$ E R C 0 + 




















om my 7 sn WORK), 
Po and Walt Sts, PRILADELPHIA 


Branch Office, New York Agency, 
245 Lake St., CHICAGO, _—18 Vesey St., N. Y. 

















Over 40,000 Engines in Use 




































Used by 127 Fulton and 42 Ann Sts., New York. 
Cutlery. \ §' tt Madison St., or 
re os imate | AMES IRON WORKS, °y5°° 
Twist Drill, . Ve 
Wrench, and many —_ Materials ald Surveying Instruments, 9 N.Y 
other mérs. WRITE FOR 38 Cortlandt St,, New York City. 50 Oliver St., Beston, Mass, 
200 in use. KEUFFEL & ESSER CO.'S CATALOGUE OF 1895. 18 South Canal St., Chicago, Ill, | 1026 Filbert St., Philadelphia, Pa, 
Read up. 26th Edition. 
Catalogue “B"’ free. tnlarged by over 100 pages, the most complete 
ae DWIGHT SLATE MACHIN 0 me. reliable cesnlogne, Fomn senting the vente g ©] R RR & s E M BO WwW E R, 
a : p= hd g h ’ E C ” and most complete stock in this line. (INCORPORATED.) 
oe ee : : READINC, aad * * PA. 


VERTICAL, HORIZONTAL, MARINE and HOISTING -l> 
ENCINES and BOILERS. 


Special discounts to Machinists and Dealers. 
WRITE FOR Cara OGUE AND » Pric ES. 





WILL SAVE ITS COST 


IN SIXTY DAYS. 


Automatic F eed, 


isin, Oe |THE LANE a BODLEY os 























ALL SIZES. 


THE 0 & C CO. in cnet temaeeen 
703-707 Western Union te Chicago. git CORLISS ENGINES A SPECIALTY, 


: : = | | 1 (@ r } é 
29 Broadway, New York. 2. , 4g HEAVY SLIDE VALVE ENGINES, 


— - z ; - Shafting, Hangers, Pulleys, 
Belt Elevators, etc. 

















ic V , 

axe lott oO NOVE R FROM 1 TO 40,000 POUNDS WEIGHT. 
e ONDENSER we ee ae 

y 4 THE CONOVER MFG C0 39 CorTianor St NY’ = CEARING OF ALL KINDS, CRANK. SHAFTS, 





ace tagy carina FOR CAR COUPLERS. 


, | \ f " eed lo Li ae 
4 } BORING AND TURNING MILLS. CAST sna pGHESTER STEEL CASTINGS COu) 


A strictly first-class tool at a moderate cost 














We want to show you the results our machines —t PUNCHING : SHEARING MACHINERY 
Sayin «BOILER MAKERS ROLLS. 


have produced. 





BICKFORD DRILL AND TOOL CO.|| >) iene 

















































y=} 3 Pike Street, Cincinnati, Ohio. 
; DRY STEMI, | MOFFET PORTABLE DRILL. A. & F. BROWN, 
‘ ENGINE * | UNSURPASSED #. Weighs 42 Ibs, and 
10 © Simpson's Centrifugal ASA gine roms 35 to ENCINEERS, FOUNDERS & MACHINISTS. 
id Steam Separator. | PBEAMER, SHAFTING PULLEYS Estimates and Plans fur- 
Pe ee Oy ees, — Runs with Steam ‘ ° nished for transmitting 
id hon dees ee cogine | WII work inany gee, —on— HANCERS, Etc. Power by 
t. sales bocween “the. threads “causes position. iS: Compressed Air. —- HORIZ 
the wat to be thrown b trifuga <3) ‘ ‘. 
perce euros aha Friction Clutch Couplings. | eee 
to center of pipe. Steam can enter at ; potng 
A or B 3 Conve “—y may require: ae j y 7 
: tance fr Steam Hammers Dry House, STEAM SIRENS, — VERTICAL 
Sane nes ~y Seams a necessary. ° ( WHISTLES]. - 
NGINE & MACHINE WORKS, > Manufactured by we = ; SHAFTING. 
’ Sd fe Gani, Y= Sez | 
ser St., 5 . 
TAS. BEOGS & C0., 9 Dey Sty New York, Agents. ' 2 ag ye ‘47 Dey St., New York. © Also for Erecting same, 
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BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. I. 


con 





ose fe 
i } el ee ho oc Neo. i. 
me , ‘ 2 . . 
t ae 7-'6 in. x 2 5-16 in. 
No. 2. 


21-32 in. x 3 1-2 in. 
NOs. ie 
21-32 in. x 3 1-2 in. 
No. 4. 

1 9-32 in. x Gin. 
No. &. 

{ 9-32 in. x Gin. 
No. G. 

i 9-16 x Gia. 


Catalogue describing these and other 
Screw Machines, mailed on application. 
FNGLAND BUCK HICKMAN 280 Whitechapel Road. London, 
«ENGLAND oH As » CHURCHILL & CO Ltd., 21 Cross St., Fins 
bury, Lon t 
> Geremany—G Dri MANN Ansbacherstr 5 Berlin, W. 62 
Feance- FENWICK FREKES &CO 21 Rue Martel, Paris 
. France—F. G. KREUTZBERGER, 140 Ru de Neuilly Puteaux 
Seine ) 
No. 1.—This machine has a hole 7-16 inch in diameter through Crtcago, tut FRED. A. RICH 
spindle and turns any length to 2 5-16 inches New York Crry -F. G. KRE TSCHME > 136 "Liberty St., Room 503 


SCREW MACHINES. 








MACHINE TOOLS. 


Complete Equipments. 


RAILROAD, CAR, LOCOMOTIVE 
AND GENERAL MACHINE SHOPS. 


BRANCH HOUSES: 
NEW YORK, CHICAGO, 
PHILADELPHIA, 











aT NILES TOOL WORKS co., 


HAMILTON, OHIO. 
* -_ 
Correspondence Solicited, 








CAR WHEEL BORER 





es ctclahad 


STANDARD PACKINC. 


We manufacture Packing and then ask Engineers and users to 
any it on the strength tha d better work than 
iny Packing made Our standing guarantee that it will do all 
th atany Packin and that it has other advantages that 
other Packing has is a good reason why every one interested 
cinia insist on having the genuine. TRADE MARK LIKE CUT 
STAMPED ON EVERY YARD 


JENKINS BROS. 


tit will do more an 


g will do 





New YORK. CHICAGO. PHILADELPHIA. BosTON, 


BEMENT, MILES & CO.., PHILADELPHIA, PA. 


MANUFACTURERS OF 


METAL WORKING MACHINE TOOLS 


For BAILEOAD SHOPS, LOCOMOTIVE AND CAB BUILDERS, MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, SHIP 
YARDS, BOILER SHOPS, BRIDGE WORES, ETC., ETC. 


STREAM HAMMERS, 
Steam and Hydraulic Riveting Machines. 


New York Office, Taylor Building, 39 Cortlandt St. E. H. MUMFORD, Representative. 


GA. CrFRA Y Co.. 


CINCINNATI, O., and (2! LIBERTY ST., NEW YORK. 


MANUFACTURE AS AN EXCLUSIVE SPECIALTY 


PLAN ERS. 


Send for list containing over 100 SIZES and lengths, with illustrations. 


TURRET LATHES 


In 4 Sizes and 
60 Varieties, 


SCREW - MACHINES 


In 5 Sizes and 
68 Varieties, 


Of our own Manufacture. 


The LARGEST STOCK of 


. Mela Working Machinery 


IN NEW YORK, 

Write for Complete List, Catalogue and Prices. 
LAIGHT AND GANAL STS., 
NEW YORK, 

Also 51 NORTH 7th ST., 
PHILADELPHIA, PA. 























@ NO. 2 TURRET LATHE. 


THE GARVIN MACHINE 60., 










PRATT & WHITNEY COMPANY, 
HARTFORD, CONN., U.S. A. 


Have the con- 
struction of Drop Hammers and made 


recently improved 

substantial reduction in the price of each 

size from 250 to 1,500 pound machine. 
Die Sinking, 


Machines and Trimming Presses are also 


Milling and Profiling 





offered at reduced prices. Quotations will be given on application. 


COMBINITION PITERS 
sss 5 Miers, Wire 


Cutters, Wrench 
and Screw Driver 
' Combined. 

‘(Drop Forzed from Best Tool ned and Finely Finished, 


THE BILLINGS & SPENCER CO., 


HARTFORD, CONN. 
Chicago Office, 7 8. CANAL STREET. 


England—C yee L ES ¢ Hl "RCHILL & CO., 23 Cross St., Finsbury, London, E. C, 
ROFFO, 58 Bo rarde Richard Lenoir, Paris ya J. Bl 


“| ” on « SWASEY, 


CLEVELAND, OHIO. 


_ IRON & BRASS-WORKING MACHINE TOOLS 


Monitor Lathes, Turret Engine Lathes, Screw Machines, 
| Forming Monitors, Boring Mills. 
| SEND FOR CATALOGUE AND PRICES. | 















OCK, Moscow 


ince— 







































: > |THE RAOEY DRY WC, 
d IMETROPOLITAN INVESTORS, 


DOUBLE-TUBE. 
THE MOST RELIABLE 


INJECTORS 
MADE, 


wa) |] AUTOMATIC and 


furnishec 


ing. Cu 
i 
Lowell, Mass 









Manufacturersof ENGINE LATHES |) 
to Win. s4ing, Cut 


and | rices 





& from 17 


METROPOLITAN 
DOUBLE-TUBE 


ive wee 4 high 
w dmed- 
al for Me tr nk litan 


SEND FOR utomatic Inject 
CATALOGUE rs Me etropolitan 
“6 2° ubte Tube Stati In- 
1893. oe tropo olitan ‘Double 


Tube Locomotive Injectors, 4 dD. #H. Tt “> ct 
OFFICE AND SALE SROOMS: 


No. 111 & 113 LIBERTY ST.. NEW YORE. 


FIFIELD TOOL CoO., 








IPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


Pte J pee 
AND ™ mar Wras \: 
SPECIAL MACHINERY. = heir SAG 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


a WYMAN*GORDON 


NORCESTER, MASS. 


Fig I | 








J. M. ALLEN, PRreEsIDENT. 
WM. B. FRANKLIN, Vice-PreEsipEentT. 


om | a” 
wiper DROP FORGINGS aus ALLEN, Srconp Vice-PRESIDENT. 
aes WooD WORKERS’ VISES — J. B. Prerce, SECRETARY & TREASURER. 


THE ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS, 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


MACHINE TOOLS AT REDUCED PA PRICES 


In order to reduce our stock, we offer 16”, 18’, 21" and 24” engine lathes, 16’, 22’, 
24” and 27” planers, 10’, 12” and 15” speed lathes, 15” and 20” turret lathes, at a ‘good 
discount from former prices. 

We also have a few 16” and 18” second hand engine lathes, in good order, and of 
our own make. 


_THE HENDEY MACHINE CO., Torrington, Conn. 
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PAT. DEC. 5, soem 
PAT. DEC. 4 ssa, 
PAT. AUG. 26, 1886, 








jJ.M.CARPENTER @_— 


TLL 


PAWTUCKET.R. I. 








